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FIRST 


FIRST 


Corrosion -free 
oil    stain  ten    ball 
and   spring    mount 

basically 

Imp  roved   design 


TUNABU    ANTENNA    FOR    CB 
and    AMATEUR    (28-30    MC] 


MODEL  CB-27 

Extends  to  60 
Collapses  to  27' 
Swivel  ball  base 
Sealed  loading  coil 
5'  of  RG58  U  cable 
PL-259  connector 

Tunable  stainless 
top  rod  section 
ras  etched  tuning 
scales  permitting 
field  adjustmem 
for  either  27  MC 
liens  Band  or 
28-30  MC  Amateur 
Bands. 


WITH 

N EW-  TRONICS 

COMMUNICATION 
PRODUCTS 

Alechonica/fy  better  .  .  . 

-  ,  E/eefrica/fy  superior 

MODEL  NTS-1  —  ALL  STAINLESS 

Ball,  base  and  spring  assembly 

NO  EXPOSED  MOUNTING  BOLT  HEADS 

(Long  leakage  path) 

ONE  MAN  INSTALLATION 

LIGHTER  WEIGHT 

REDUCED   SPRING   ASSEMBLY  LENGTH 

Engineered  and  built  to  meet  the 
most  critical  standard,  this  base,  ball 
and  spring  assembly  has  no  equal.  It 
will  provide  long  and  carefree  ser- 
vice. Also  available  in  chrome  plated 
and  cadmium  plated  models, 

TUNABLE    ANTENNA   for 
COLLINS   NOISE  BLANKER 


EW-TRONICS 


MODEL  NB-40  (40  MC) 

Similar  in  appearance  to  MODEL 
CB-27.  Has  different  electrical 
characteristics.  Broad  banding 
characteristics  and  tunable  feature 
permits  attenuation  of  power  line 
and  car  ignition  noises. 

Complete  line  of  stainless  steel  whips 
[with  set  screw  type  removable  adaptors, 
other  antenna  models,  cable  and  acces- 
sories available  for  immediate  delivery. 

New -Tronic  antennas  look  better, 
work  better  and  last  longer  than  any 
similar  purpose  types  now  available. 
They  are  engineered  and  built  to 
meet  the  demands  of  modern  com- 
munications. With  all  their  extra 
features  they  are  priced  no  higher 
than  similar  models.  See  them  at 
your  electronic  distributors  or  write 
for  literature. 

3455  Vega  Avenue 
Cleveland  13,  Ohio 
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Conventional 

Many  amateurs  are  naively  surprised  to 
learn  that  we  cannot  advertise  73  in  other 
major  ham  magazines-  Aceeptmg  this  fact  of 
life  it  is  only  reasonable  that  you  should  see 
my  flashing*  smile  guiling  you  into  subscribing 
at  every  convention,  hamfest  and  club  meeting 
that  I  can  manage  to  attend.  After  attending 
two  highly  touted  abject  failures  in  a  row  I 
began  to  ponder  over  what  factors  were  pres- 
ent to  keep  the  customers  away  in  such  droves. 
It  didn*t  take  much  pondering  for  the  whispers 
of  dissent  were  loud  and  boi.strous,  It  would 
seem  that  convention  committees  can  assure 
themselves  the  best  chance  at  the  prizes  by 
setting  a  $4,00  to  $5.00  admission  fee  for  the 
convention. 

This  astronomical  fee  is  rationalized  by  the 
committee  members  who  convince  each  other 
that  the  grand  and  glorious  prizes  they  will 
buy  with  the  proceeds  will  lure  the  ham  out 
of  his  cellar  and  bring  him  eagerly  to  the 
convention,  trailer  in  tow,  in  hope  of  going 
home  with  the  complete  kilowatt  station.  There 
seems  to  be  a  shortage  of  kilowatt  station 
manufacturers  who  are  willing  to  give  these 
for  door  prizes,  so  the  committee  has  to  buy 
said  gear  and  pass  along  the  tab  to  the  con- 
ventioneers. This  thus  becomes  a  giant  raffle. 

The  committee  agrees  that,  after  all,  $4  isn't 
very  much  these  days.  It  is  little  enough  to 
spend  on  that  one  glorious  day  a  year  when 
you  go  to  a  Ham  Convention.  Committee  mem- 
bers, I  have  a  news  flash  for  you:  $4.00  is  still 
considered  a  lot  of  money  by  a  lot  of  hams. 
You  would  be  surprised  how  many  of  the  lads 
don*t  have  an  extra  $3  with  them  to  subscribe 
to  73  at  these  conventions  after  they've  been 
through  the  general  admission   ringer. 

Why  not  apply  reason  to  this  business  of 
buying  prizes?  Reason,  in  this  case,  as  always, 
means  that  you  should  accept  my  views.  One 
of  the  basic  ingredients  of  the  fabulously  suc- 
cessful Dayton  Hamvention  is  the  welter  of 
small  prizes.  A  goodly  percentage  of  those  at- 
tending go  home  with  something  worth  more 
than  their  admission  fee.  A  chap  who  pays  $2 
to  attend  a  convention  feels  wonderful  when  he 
wins  a  $3  prize.  And  these  small  prizes  are  a 
heck  of  a  lot  easier  to  pry  from  manufacturers 
than  the  $1,000  ones. 


There  are  probably  a  lot  of  bargains  around, 
if  you  take  the  time  to  look.  For  instance,  if  I 
were  a  Prize  Chairman  for  a  convention,  I 
would  get  in  touch  with  the  Callbook  Maga- 
zine and  find  out  what  kind  of  deal  I  could 
make  for  a  hundred  or  so  of  a  recent  past 
me.  Or  how  about  getting  a  price  on  a  hun- 
dred or  so  1961  ARKL  Handbooks?  With  the 
1962  issue  coming  or  out  they  should  be  reason- 
able. Ham  magazines  should  cooperate  on  a 
bulk  subscription  order  of  fifty  or  so.  Manu- 
facturers, if  requested  to  send  small  items, 
would  probably  respond  generously. 

Now,  with  from  500  to  1,000  prizes,  I  would 
be  able  to  distribute  joy  at  the  convention.  I 
would  have  a  list  of  prizes  mimeographed  and 
given  at  the  door  so  the  fellows  could  look 
over  the  list  and  see  what  they  would  most 
like  to  win.  Numbers  would  be  pulled  every 
hour  between  technical  sessions  and  the  win- 
ners would  have  their  choice  of  the  remaining 
prizes  as  they  came  forward.  The  winning 
numbers  could  be  posted  on  a  bulletin  board 
and  sent  to  various  parts  of  the  convention 
floor  via  printers  furnished  by  local  RTTY'ers. 
Letting  *em  make  their  own  selection  keeps  the 
phone  man  from  winning  a  bug  and  the  DX 
man  from  going  home  not  too  gruntled  with  a 
mobile  mount.  And  darned  few  fellows  would 
be  going  home  empty  handed. 

So   much    for    the   prizes    and    exorbitant 
admission  fees. 

The  focal  point  of  any  convention  is  the 
exhibit  area.  This  area  could  stand  a  lot  more 
attention,  Few  manufacturers  feel  that  a  con- 
vention will  do  them  enough  good  for  them  to 
spend  $100  for  a  small  booth  plus  the  cost  of 
shipping  the  equipment  to  be  exhibited,  travel- 
ling expenses  for  booth  personnel,  hotel  ex- 
penses for  same,  and  rentals  of  tables,  chairs, 
curtains,  tablecloths,  etc.,  for  the  booth.  When 
you  add  all  this  up  it  keeps  most  of  'em  at 
home.  This  is  why,  out  of  over  a  hundred  pos- 
sible exhibitors,  most  conventions  end  up  with 
a  handful  plus  a  couple  local  distributors  and 
reps. 

A  little  consideration  and  red  carpet  treat- 
ment would  go  a  long  way  toward  giving  you 
a  much  fuller  exhibition  hall.  Booth  rentals 
should  be  kept  as  low  as  possible  and  not  con- 
sidered as  a  major  source  of  income,  $25  to 
$50  is  reasonable  for  most  shows  of  1,000  to 
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For  Superb  Performance,  Quality  &  Value 


LOOK  TO 


THE  LAFAYETTE  HE-30 

Professional  Quality  Communications  Receiver 


w\v\SV\\ 


FOR  THE 
BEST  BUYS 
AMATEUR  GEAR 


99.50 


LAFAYETTE  HE-50 
10  METER  AMATEUR 

TRANSCEIVER 


•  TUNES  550   KCS   TO   30   MCS   IN   FOUR   BANDS 

•  BUILT-IN  a-MULTIPLIER  FOR  CROWDED  PHONE 
OPERATION 

ft  CALIBRATED  ELECTRICAL  BANOSPREAD  ON  AM- 
ATEUR BANDS  80  THRU  10  METERS  #  STABLE 
OSCILLATOR  AND  BFO  FOR  CLEAR  CW  AND  SSB 
RECEPTION    ft    BUILT-IN    EDGEWISE    S-METER 

Sensitivity  is  1*0  microvolt  for  10  db,  Signal  to 
Noise  ratio.  Selectivity  is  it  0,8  KCS  at  —  6db 
with  Q-MULTIPLIER.  TUBES:  6BA6— RF  Amp,  6BE6 
Mixer,  6BE6  OSC,  6AV6  Q-MuJtip!ler — BFO,  2- 
6BA6  IF  Amp,,  6AV6  Det-AF  Amp,  ANL,  6A05*Audto 
output,  5Y3  Rectifier, 


TOP  VALUE  COMMUNICATIONS 
RECEIVER 


KT-200WX 


in  Kit 
Form 


64.50 


HMO 


1 09.50 


WIRED  AND 
TESTED 


Made  in 
U.S.A. 


79.95 


A  significant  step  forward  in  10-meter  communications.  The 
Lafayette  HE-50  transceiver  sets  new  standards  of  flexibility 
and  performance  in  the  10-meter  band. 

•  Superhet  Receiver  Section  •  Sensitivity  l^v  •  Image  Re- 
jection 45db  •  12  Watts,  Input  To  Final  •  Use  on  both  117 
VAC  a  12  VDC#  Built-in  Mobile  Power  Supply  •  Uses  Stand- 
ard 7  MC  Fundamental  Crystals  with  Sockets  on  Front  Panel 

•  Provision  for  External  VFO  on  Front  Panel  ft  Adjustable 
Pi-Network  •  Contains  Spotting  Switch  •  Built-in  Illumi- 
nated S  Meter  *  Variable  Tuning  •  Extremely  Effective  ad- 
justable Noise  Limiter  •  Complete  with  Rugged  Push-To-Talk 
Ceramic  Mike  •  Tubes:  1— 6BA6  RF,  i— 6BA6  IF,  1— €08/ 
6EA8  IF,  1— 6U8/6EA8  IF,  1— 6U8/GEA8  Transmit  Osc,  & 
Buffer,  1— 2E26  Transmitter  Output,  1 — 6AQ5  Audio  Output, 
1— 6CN7  Det  &  Noise  Limiter. 


•    SUPERHET  CIRCUIT  UTILIZING   8   TUBES   AND  REC- 
TIFIER TUBE  ft  BUILT-IN  "S"  METER  WITH  ADJUSTMENT  CONTROL 
ft   FULL  COVERAGE   80-10   METERS    ft    COVERS  455KC   TO   31    MC 
ft   VARIABLE  BFO  AND   RF  GAIN  CONTROLS   ft    SWITCHABLE   AVC 
AND  AUTOMATIC  NOISE  LIMITER 

The  Communications  Receiver  that  meets  every  amateur  need — 
available  in  easy-to-assemble  kit  form.  Signal  to  noise  ratio  is 
10  db  at  a.5  MC  with  1.25  microvolt  signal.  Selectivity  is  —60 
db  at  10  kc,  image  reflection  is  —40  db  at  3  MC.  Tubes: 
6BD6,  2— 6BE6,  2— 6AV6,  1— 6AR5,  1— 5Y3, 


SEND  FOR  LAFAYETTE'S 
NEW  1962  CATALOG 


HE-28  RF 
WATTMETER 

AND 
SWR  BRIDGE 

36.95 

Measures  SWR  &  Relative  Power 
up  to  1  KW.  150  watts  full 
scale— built  in  dummy  load- 
Wattmeter  ±5%  to  50  mcs. 
SWR  ±5%  for  in  line  use. 


^LAFAYETTE  RADIO,  DeptTSM 

I  P.O.  Box  10 
|  Syesset  1 0f  N.  Y. 

□  Send  FREE  1962  Catalog  620  featuring 

the  full  line  of  Lafayette  Ham  Equipment 
$ Enclosed  for  Stock  No. 


■l&Btmi 


Li*. 


t&nz 


Catalog  620 

340  Giant  Size  Pages 


Name 


Address 


c 


City 


Zone 


State 


I 
I 
I 

I 
-I 

I 
'I 
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<*— ■ 


N  EW 

FEATURE-PACKED 

TRANSMITTER 


■■*■ 


CT-120 

combines  real  operating  convenience 
and  dependability  with  the  high  per- 
formance usually  associated  with 
more  costty  equipment. 


—■■--■ 


Expressly  designed  for  the  amateur  who  wants 
a  complete  general-purpose  transmitter  in  a 
single,  easy-to-operate  package,  the  CT-120 
provides  all  the  most  important  features  at 
a  truly  economical  price. 


FEATURES 

Completely  self-contained,  including  VFO  and  pow- 
er supply  (115  vac) 

Singte-knob  band-switching  on  10  15-20-40-80  me- 
ter bands 

Plate  power  input:  120  watts  CW;  80  watts  Phone 
(AM) 

Time-proven  reliable  807's  parallel  final  amplifier 

High-efficiency  screen  modulation 

Oscillator  cathode  keying  with  clamp-tube  key-up 

protection 

Temperature-compensated  VFO  accurately  calibra- 
ted on  all  five  bands.  VFO/  three  crystal  selector 
switch 

Pi-network  output  matches  30-  to  600  ohm  loads 

Built  with  high-quality,  conservatively-rated  com- 
ponents 

Functional  panel  layout  provides  maximum  oper- 
ating convenience 

Cabinet  Dimensions:  15*4"  W  x  8*  H  x  9U"  D 

ORDER  DIRECT  FROM  FACTORY: 

I  Amateur  net  price:  $189.00  f.  o.  b.  Santa 
Clara,  Calif.,  completely  wired  and  tested, 
with  tubes,  less  crystals,  key,  microphone. 
Shipping  weight:  40  lbs.  Complete  descrip- 
tive literature  available  on  request, 

CRAFTRONICS 

920  Shulman  Ave.  •  Santa  Clara,  California 


2,000  actual  ham  registrants.  Tables  and  chairs 
for  the  booth  should  be  furnished  at  no  extra 
cost,  with  rental  units  available  if  requested. 
Hotel    reservations   for   exhibitors   should    be 
looked  after.  Badges  should  be  prepared  spe- 
cially for  them.  Comes  to  mind  the  badges  pre- 
sented  at  the   Swampscott  Convention  which 
were  of  the  type  made  by  K9TVA  Enterprises, 
an  engraved  laminate.  It  doesn't  take  a  lot  of 
extra  effort  to  meet  the  exhibitors  at  the  air- 
port and  drive  them  into  town,  saving  them 
the  cost  and  confusion  of  the  taxi  or  limousine 
ride.  It  also  makes  them  feel  a  lot  more  wanted. 
Once  you  have  them  delivered  to  the  hotel, 
registered,   and   badged,  then  help  them  find 
their  exhibit  materials  and  set  up  their  booth. 
Most  manufacturers  are  experts  on  their  par- 
ticular type  of  equipment  and  it  would  be  a 
nice  gesture  to  allot  them  a  few  minutes  of  a 
technical  session  so  they  can  extoll  the  virtues 
of  their  gear  before  an  audience  and  answer 
questions.  I  assume  that  you  will  not  be  sur- 
prised to  learn  that  they  came  to  the  conven- 
tion with  the  idea  that  they  might  generate  a 
few  sales  as  a  result.  If  they  succeed  in  this 
you  will  find  them  a  booster  for   your  next 
convention. 

Now,  about  those  tickets  to  the  grand  ban- 
quet. Give  a  couple  to  each  exhibitor.  Manu- 
facturers who  frequent  conventions  rarely  go 
to  the  dinners  since  they  are  already  heavily 
out  of  pocket  and  an  extra  $5  to  $10  per  dinner 
doesn't  make  too  much  sense  compared  to  the 
$2.50  he  would  have  to  pay  outside.  Even  if  he 
doesn't  want  to  stay  for  the  dinner  he  will 
appreciate  the  offer.  You  can  further  ingra- 
tiate your  convention  with  him  by  reserving  a 
good  table  for  exhibitors  and  not  just  let  him 
fend  for  himself  if  he  does  come  to  the  ban- 
quet. If  the  convention  is  on  such  financially 
shaky  ground  that  it  is  necessary  to  charge 
the  exhibitors  for  the  dinners,  then  the  con- 
vention is  being  misrun*  Some  committees  go 
as  far  as  to  charge  their  own  members  general 
admission  and  banquet  fees.  This  is  ridiculous. 
To  give  you  aa  idea  of  what  lengths  this 
sort  of  madness  can  go  let  me  cite  the  case  of 
the  chap  who  spent  months  working  hard  on 
a  convention.  He  sent  out  all  of  the  promotion 
on  it  to  exhibitors,  possible  program  adver- 
tisers, and  all  of  the  radio  clubs  in  the  general 
area.  He  prepared  the  posters,  the  ticket  order 
forms,   the   letterhead   letters   and    envelopes, 
etc.  He  pinned  down  most  of  the  exhibitors  by 
phone  and  solicited  most  of  the  advertising  for 
the  program  booklet  by  phone,  then  went  on  to 
publish  the  booklet,  help  manufacturers  to  set 
up  their  exhibits,  and  a  hundred  other  small 
jobs.  In  addition  to  this  he  paid  in  full  for 
his  own  booth.  Came  time  for  the  banquet  and 
though  over  $400  in  the  hole  personally  (never 
reimbursed)  and  in  a  very  tight  financial  posi- 
tion with  a  new  business  of  his  own,  the  com- 
mit te  absolutely  insisted  that  he  and  his  wife 

(Turn  i©  page  77) 
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your  choice  of 


2  GREAT  * 


EICO 


designed  ^ 
by  Hams . . . 
for  Hams... 


x. 


TRANSMITTERS.. 


to  the  highest 

Ham  standards 


90*WATT 

CW  TRANSMITTER*  #720 

Kit  $79,95       Wired  $11995 
♦U.S.  Pat  #0484,776 

"Top  quality1'— ELECTRONIC 
KITS  GUIDE 

Ideal  for  veteran  or  novice. 
"Clean"  90W  CW,  65W  AM- 
pftone  with  EXT  plate  modu- 
lation. 80  through  10  meters. 


GO-WATT 

CW  TRANSMITTER  #723 

Kit   (49.95       Wired   $79.95 

"Compact?  well-planned  Jay- 
out  Clean-sounding,  abso- 
lutely hum-free  carrier; 
stable."  —  ELECTRONICS 
WORLD. 

Perfect  for  novice  or  ad- 
vanced ham  needing  low 
power  standby  rig.  "Clean 
60W  CW,  SOW  AM-phone  with 
EXT  plate  modulation.  80 
through  10  meters. 


Hew! 


VARIABLE 

FREQUENCY 

OSCILLATOR 

(SELF-POWERED) 

#722 

Approaches 

crystal  stability. 

80  through 

10  meters. 

KH  $44.95 

Wired  $59.95 


HIGH-LEVEL 
UNIVERSAL 

MODULATOR- 
DRIVER  #730 


Kit  $49.95       Wired  $79.95 

Delivers  SOW  undistorted  audio  for 
phone  operation.  Can  plate-modu- 
late transmitters  having  RF  inputs 
up  to  100W.  Unique  over-modula- 
tion   indicator.   Cover   E-5   $4,50. 
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If 6  W*     CITIZENS  BAND 
WALKIE-TALKIE   #740 

Complete  with  re- 
chargeable battery 
and  charger.  9  tran- 
sistors, 1  diode.  Full 
superhet  U.S.  made. 

Kit  $54.95 
Wired  $79*95 


I 
I 


I 


GRID 
DIP 

METER 
#710 

Kit  $29.95  Wired  $49.95 

Includes  complete  set  of  coils 
for  full  band  coverage.  Continu- 
ous coverage  400  kc  to  250  me. 
500  ua  meter. 


*j 


& 


1     V- 

DC-5MC 

UB   &  TV  5 

OSCILLOSCOPE 

#480 

Kit  $79.95 

Wired  $129.50 

5  ■  PUSH-PULL  OSCILLOSCOPE  #425 

Kit 

* 

14.95 

Wired  $79.95 
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1 
Kit  $69.95 


DYNAMIC 

conductance 

tub,: 

&  transistor 

TESTER  i  36S 

Wired  voc.» 

TUBE  TESTER  #625  .    „ 

Kit  $34,95  Wire  J    »49,95 
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by  variable  "pi 


** 


CITIZENS 

BAND 

TRANSCEIVERS 

Superhet;  pre- 
aligned  xtnitter 
osc;  match  dif- 
ferent antennas 
network.  Single 


&  multi-channel  models. 

From  Kit  $59.95      Wired  $89.95 


I 


) 


9  ;*b. 


PEAK-TO-PEAK  w 

VTVM  #232  x> 

&  exclusive  r* 


**~-19 


♦  UNI-PRQBE®  g 

Kit  $29.95  io 

Wired  $49,95  £ 

VACUUM-TUBE  VOLTMETER  ±r221  ° 
Kit  S25.95  Wired  $39.95  3 


i 


RF  SIGNAL 

GENERATOR 

#324 

(I50kc-435mc) 
Kit  $26,95 

Wired  $39.95 

TV-FM  SWEEP  GENERATOR 

&  MARKER  #368 

Kit  $69.95  Wired  $119.95 
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ENGINEERS:  Excellent  career  opportunities  in  creative  electronics  design.  Write  to  the  Chief  Engineer. 
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Six 


KW  Linear 


for  sunspot  lows  or 
do   it  yourself  ¥1    layer 


Bill  Cronkhite  K6QQN 

1771    E    Mountain    Street 

Pasadena,   California 


Bob  Adams  W6QMN 
Box    4,    San    Fernando 

California 


With  the  decline  of  the  last  sunspot  cycle, 
F2  layer  skip  is  a  thing  of  the  past,  at 
least  until  the  next  cycle  comes  around.  It  falls 
upon  the  serious  VHF  enthusiast  to  compen- 
sate for  the  loss  of  natural  phenomenon  by 
extending  his  reliable  range  with  more  effec- 
tive equipment.  The  use  of  the  less  spectacular 
modes  of  propagation  will  still  be  available  to 
us  throughout  the  sunspot  low,  and  there  is  no 
reason  why  they  can't  be  used  to  their  fullest 
extent.  One  way  to  extend  your  reliable  range 
is  with  high  power. 

Described  here  is  a  really  simple  and  com- 
pact six  meter  kilowatt  amplifier.  It  is  capable 
of  one  thousand  watts  on  CW  and  SSB,  and 
six  hundred  watts  on  AM,  and  a  communicator 
will  drive  it  into  the  illegal  region! 

Construction 

The  amplifier  is  built  on  a  5"xl0"x3" 
aluminum  chassis.  Another  chassis  of  the 
same  size,  with  the  bottom  cut  out,  is  used  for 
the  cover.  It  is  best  to  choose  a  chassis  that 
has  a  minimum  of  air  holes  at  the  corners  and 
seam,  since  it  will  subtract  from  the  amount 
of  air  available  for  cooling  the  tubes.  Small 
bits  of  modeling  clay  can  be  used  for  plugging 
the  holes  or  even  airplane  glue  will  work.  The 
two  4X250B's  are  mounted  along  the  left  rear 
of  the  bottom   chassis   on  a  line  that  is  1% 


The  author's  amplifier  fits  nicely  on  the  top 
of  the  Central  Electronics  I0A  that  drives  it. 
Not  much  bigger  than  a  VHF  converter,  it  wi 
fit  almost  anywhere   in  your  operating   area. 


inches  from  the  rear  and  1%  inches  and  4V& 
inches  respectively  from  the  left  side.  These 
dimensions  depend  somewhat  on  the  size  of  the 
variable  capacitor  you  use,  (The  parts  list  is 
for  non-bargain  hunters.)  Actually  any  capac- 
itor will  do  that  has  a  maximum  value  of  fifty 
micro  -  microfarads  and  whose  spacing  will 
handle  the  rf  voltage*  The  capacitor  from  a 
BC-375  tuning  unit  will  work  fine.  The  vari- 
able capacitor  in  the  author's  unit  is  mounted 
on  a  line  3%  inches  from  the  right  side  and 
centered  between  the  front  and  back  of  the 
top  chassis.  Leave  at  least  2%  inches  between 
the  right  side  of  the  tuning  capacitor  and  the 
right  side  of  the  box  for  the  plate  coil.  You 
will  need  room  here  to  adjust  the  antenna  tap 
to  the  right  spot. 

The  feedthru  insulator  for  the  plate  supply 
is  placed  approximately  2  inches  toward  the 
front  of  the  amplifier  from  the  line  on  which 
the  sockets  are  mounted.  It  is  equidistant  from 
each  socket.  These  are  available  in  most  sur- 
plus houses.  The  plate  caps  should  be  cut  off 
between  the  second  and  third  fins  and  the  hole 
retapped  for  a  6/S2  screw.  The  author  found 
the  use  of  these  plate  caps  easiest  for  fasten- 
ing the  copper  strap  between  the  tubes  and 
mounting  the  tab  that  supports  the  coupling 
capacitor-  If  you  arc  unable  to  find  the  speci- 
fied coupling  capacitor,  they  can  be  obtained 
from  L-Jfc  Electronics*  Pasadena,  California, 
Be  sure  to  get  the  kind  that  have  the  bushings 
threaded  for  easiest  mounting.  The  plate  coil, 
as  in  most  amplifiers,  is  a  cut-and-try  affair. 
Nearly  anything  from  #10  copper  buss  wire 
to  ^4  inch  tubing  will  do  for  the  plate  coil.  The 
unit  shown  uses  3/16  inch  automobile  gas  line* 
Caution  should  be  used  in  winding  the  coil 
out  of  this  material  since  it  will  collapse  if 
bent  too  sharply*  A  nice  smooth  coil  can  be 
would  if  the  tubing  is  first  filled  with  fine 
sand  and  the  ends  crimped  closed,  The  handle 
of  a  medium  sized  screw  driver  makes  a  good 
form  to  produce  the  required  diameter*  Make 
the  coil  about  3X&  turns  to  start  and  trim  off 
as  required  to  obtain  resonance.  Note  the 
direction  in  which  the  coil  is  wound  in  the 
photo.  The  proper  portion  of  the  coil  will  be 
opposite  the  antenna  connector  if  this  winding 
direction  is  followed.  Don't  worry  about  du- 
plicating the  coil  exactly  since  there  is  more 


73  MAGAZINE 


than  enough  capacity  to  make  up  for  any  loss 
in  coil  inductance  if  you  happen  to  trim  off  a 
little  too  much.  The  author's  units  resonate 
with  three,  and  two  and  a  half  turns  respec- 
tively at  about  half  capacity  on  the  variable. 
There  are  a  number  of  silver  plating  solutions 
that  will  increase  efficiency  slightly  and  give 
the  coil  a  professional  appearance.  The  other 
high  voltage  mica  capacitor  shown  in  the 
photographs  is  a  bypass  on  the  cold  end  of 
the  plate  choke,  however  it  is  only  a  refinement 
and  is  not  needed  for  proper  operation. 

Under-chassis  wiring  is  not  critical  and  is 
left  up  to  the  discretion  of  the  builder.  It  is 
advisable  however,  to  keep  the  input  capacitor 
leads  as  short  as  possible  and  not  allow  any 
components  to  block  air  flow  from  the  blower. 

Circuitry 

The  design  represents  probably  the  simplest 
circuit  that  is  compatible  with  good  perform- 
ance. A  passive  grid  circuit  is  employed  since 
the  idea  was  to  build  an  amplifier  with  a  mini- 
mum of  parts  yet  obtain  a  superior  quality 
signal  on  single  sideband.  The  use  of  a 
passive  grid  circuit  also  eliminates  the  need 
for  neutralization.  The  plate  circuit  is  shunt 
fed  so  that  no  dc  is  on  the  tuned  circuit, 
therefore  the  cold  end  of  the  plate  coil  may 
be  grounded  and  the  loading  capacitor  elimi- 
nated. This  also  permits  closer  spacing  be- 
tween the  tuning  capacitor  plates.  It  is 
strongly  recommended  that  the  tube  sockets 
be  of  the  type  with  built-in  screen 
capacitors  and  grounded  cathode  pins. 
absolutely  cannot  get  this  type  or 
garage  full  of  the  unbypassed  kind, 
least  .01  mfd  to  ground  with  the  shortest  pos- 
sible leads.  If  the  front  end  of  your  neigh- 
bor's TV  set  goes  into  orbit  from  one  of  your 
parasitica,  don't  say  you  weren't  warned.  The 
20 K  resistor  from  the  screen  to  ground  is 
used  to  make  the  screen  meter  read  upscale 
and  will  allow  better  observation  of  screen 
current  fluctuations.  After  wiring,  recheck 
for   poor    solder   points    and    errors,   it   quite 
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BEAM! 

SPACE  RAIDER  brings  you  a  major 
advancement  in  antenna  design  concept 
and  performance. 

The  famous  "K6CT  POLARIZED  DI- 
VERSITY BEAM."  One  year  of  observa- 
tion brought  forth  the  design.  More 
than  another  year  in  actual  test  (not 
range  but  normal  installation)  proved  the 
validity  of  design  concept,  which  vastly 
improves  forward  gain,  front/back  ratio 
and  reduces  the  80%  of  QSB  caused  by 
polarization  shift  to  a  very  low  minimum. 

The  new  SPACE  RAIDER  Polarized 
Diversity  Beams  provide  the  ultimate  in 
performance,  with  forward  gain,  front/ 
back  and  side  rejection  advanced  to  a 
new  all-time  high. 

SPACE  RAIDER  Beams  priced  from 
$34.50  to  $114.50,  Shipments  U.S.A. 
prepaid  thru  November  30,  1 961,  In- 
quire Direct. 


ANTENNAS  &  CRANK-UP  ANTENNAS 


1076  EAST  WALNUT  STREET 
PASADENA,  CALIFORNIA 


DDD  area  213 


SY  2-2526 


J 
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Looking  from  the  rear  of  the  chassis,  the  plate 
coil  Is  wound  so  that  the  part  that  is  V2  to  % 
of  a  turn  from  the  ground  ©ndt  is  adjacent  to 
the  antenna   connector. 

often  pays  off  in  a  better  unit. 

Adjustment  Procedure 
(CW  and  SSB  modes) 

The  following  adjustment  procedure  is  for 
a  plate  voltage  of  2000  volts  and  a  screen  volt- 
age of  350  volts  regulated.  First  set  the  bias 
for  a  resting  plate  current  of  100  ma.  This  will 
mean  about  negative  50  volts  or  a  little  higher. 
Desired  maximum  values  of  plate,  screen,  and 
grid  currents  are  as  follows:  Plate  current, 
500  ma.,  screen  current,  50  ma,  and  grid  cur- 
rent, O  ma  or  a  slight  trace-  Next  connect 
the  antenna  or  a  suitable  load  to  the  output 


connector.  Set  the  tap  at  %  turn  from  the 
ground  end  of  the  plate  coil.  Now  apply  a 
small  amount  of  drive  from  the  exciter.  As 
the  drive  is  applied,  the  plate  current  will 
begin  to  rise.  Immediately  tune  the  plate  cir- 
cuit to  resonance,  as  indicated  by  a  dip  in 
plate  current.  Continue  to  increase  the  drive, 
keeping  a  careful  eye  on  the  plate  and  screen 
currents.  At  this  point  it  might  be  well  to 
mention  that  with  the  value  of  20K  from  the 
screen  to  ground,  the  no-drive  screen  current 
will  be  approximately  17  ma.  As  the  drive 
is  increased  the  screen  current  will  probably 
go  first  below  17  ma  and  then  will  reverse 
and  go  above  17  ma.  This  is  normal.  If,  as 
drive  is  increased,  the  screen  current  reaches 
50  ma  before  grid  current  begins  to  show  and 
the  plate  current  reaches  500  ma-  it  is  an  in- 
dication of  insufficient  loading.  If  however 
the  plate  current  exceeds  500  ma.  before  grid 
current  shows,  it  indicated  excessive  loading. 
Adjust  the  antenna  tap  position  to  obtain  500 
ma  of  plate  current  with  just  a  trace  of  grid 
current.  At  this  point  the  screen  current  will 
indicate  somewhere  between  17  and  50  ma* 
Under  voice  conditions,  the  screen  current  will 
kick  around  between  17  and  25  ma.  The  am- 
plifier is  now  ready  for  operation  on  SSB 
and  CW  and  will  deliver  approximately  600 
watts  output. 

Adjustment  for  AM 

If   AM   operation   is   desired,  the   amplifier 
should  be  adjusted  as  above.   The  drive  is  then 


73  MAGAZINE 


The  plate  coupling  capacitor  is  supported  by  a 
heavy  aluminum  strap  at  one  end,  and  a  short 
length  of  copper  tubing  soldered  to  a  lug,  at 
the  other.  The  plate  bypass  capacitor  is 
mounted  in  front  of  the  high  voltage  feed-thru 
insulator.  Note  positioning  so  that  the  choke 
leads  can  be  short. 

reduced  until  the  plate  current  is  about  275 
ma.  Modulation  of  the  exciter  will  then  be 
adjusted  so  that  a  trace  of  grid  current  is 
indicated  on  voice  peaks.  Plate  current  will 
remain  constant  if  the  amplifier  is  properly 
loaded.    Output  will  be  around  200  watts. 

Screen  Protection  Circuit 

In  the  interest  of  preserving  the  life  of 
your  tubes  we  present  the  simplest  and  most 
reliable  screen  protection  circuits  known  (ex- 
cept perhaps  for  a  fuse),  Place  a  50  ma,  relay 
coil  in  series  with  its  own  normally  closed 
contacts  in  the  screen  supply  lead,  with  a  6K 
25  watt  resistor  from  the  normally  open  con- 
tact to  ground.  If  for  any  reason  the  screen 
current  should  rise  above  50  ma,  the  relay 
will  open  and  the  6K  will  hold  it  there  until 
you  can  get  things  turned  off. 


The  unit  is  providing  consistent  and  reliable 
communication  on  tropospheric  scatter  circuits 
from  Los  Angeles  to  Central  California  and 
the  Bay  Area.  During  the  last  VHF  contest, 
38  states  were  worked  using  the  amplifier. 
Whatever  mode  of  transmission  you  choose, 
you  will  be  surprised  with  the  performance 
obtained.  The  authors'  are  on  single  sideband, 
generally  in  the  first  10  kc  of  the  phone  band. 
We'd  be  happy  to  QSO. 

.  .  .  K6QQN  &  W6QMN 


TALK  ABOUT  M0UNTABILITY! 

Anyway  you  want  to  mount  your  antenna 
rotor,  the  HAM-M  is  the  most  versatile 
around!  No  special  parts  to  buy!  (Even 
the  otherwise  difficult  inside  tower  mount 
can  be  accomplished  with  some  angle  iron 
and  a  hack  saw).  .  .  Mountability  like  this 
is  just  one  more  reason  why,  at  $119.50 
amateur  net,  you  just  can't  top  the  HAM-M! 
For  all  particulars,  contact  Bill  Ashby 
K2TKIM,  or  your  CDE  Radiart  Distributor. 

CORNELL- 
DUBILIER 

CORN  ELL- OUBIUER  ELECTRONICS-  DIV.  OF  f  EDERAL  PACIFIC 
ELECTRIC  CO.T  118  E   JQNIS  ST,.  FUQUAY  SPRINGS.  N,  C. 
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Transistor  Mike  Preamp 


tJ  ow  many  times  have  you  wished  that  your 
transmitter  might  have  just  a  bit  more 
audio  gain?  Neither  my  Viking  II  nor  my  Gon- 
set  II  had  an  overabundance  of  gain  in  the 
audio  stages.  Quite  often,  when  conditions  got 
rough,  I  found  myself  shouting  into  the  mike 
in  a  subconscious  effort  to  get  more  punch 
from  the  audio  driver  stages. 

A  transistorized  preamplifier  seemed  like  a 
good  answer  since  there  would  be  no  power 
supply  problems.  The  pre-amp  shown  here, 
which  works  extremely  well  with  the  Viking 
and  Gonset  equipment,  evolved.  An  enterpris- 
ing ham  could  repackage  the  unit  to  a  smaller 
size,  but  this  served  my  purpose  quite  well. 
Just  a  few  dollars  covers  the  cost  of  the  parts. 

Two  such  units  have  been  built ;  one  is  used 
mobile  on  a  Gonset  two  meter  Communicator. 
On  the  air,  test  reports  usually  have  evoked  a 
"Wow!  What  a  difference!  How  about  sending 
me  the  diagram?"  comment  It  is  used  in  con- 
junction  with  a  dynamic  mike.  One  resistor 
can  be  omitted  if  a  crystal  mike  is  used  at  the 
fixed  station.  It  has  put  real  life  into  the 
Viking  II  and  now,  talking  in  a  normal  or  even 
hushed  voice  in  the  late  hours  of  operation, 
still  provides  more  than  enough  audio  gain. 

The  CK722  transistor  was  selected  because 
they  are  plentiful  and  cheap  and  do  a  more 
than  adequate  job.  The  fixed  station  unit  was 
built  into  a  standard  2"  x  3"  x  5"  Mini-Box* 


A  toggle  switch  was  mounted  on  the  input  side 
to  cut  off  the  six-volt  battery  required  to  op- 
erate the  circuit.  While  the  unit  could  be  in- 
stalled right  at  the  mike,  I  left  the  mike  cord 
unmodified  and  used  a  ten-inch  length  of 
shielded  mike  cord,  found  in  the  scrap  box,  for 
the  output  cord  to  the  transmitter.  The  basic 
circuit  is  exceedingly  simple,  and  the  com- 
ponent values  are  not  too  critical. 


Glenn  Malme,  Jr.,  K6P2T 
9337  Gotham  Street 
Downey,  California 


All  parts  were  mounted  on  perforated 
mounting  board  cut  to  fit  the  inside  of  the 
Mini-Boxs  and  a  hole  on  each  side  was  en- 
larged so  that  an  8/32  one-inch  length  bolt 
and  nut  serve  as  a  standoff  support.  In  opera- 
tion you  simply  readjust  your  transmitter 
audio  gain  to  suit  your  voice  level.  The  metal 
box  serves  to  shield  the  components  quite  sat- 
isfactorily; however,  shielded  mike  cord  for 
the  input  and  output  should  be  used.  The  unit 
can  be  built  in  less  than  an  hour.  Try  it,  and 
Til  bet  that  you  too  will  say,  "Wow!  What  a 
difference!1'  .  .  ,  K6PZT 

Parts    List 
1—2  x  3  x  5   Mini-Box 
2 — Mike  Jacks 

1 — ,047  mfd  10  volt  condensor 
1 — 10  mfd    10   volt  condensor 
1 — 100,000  ohm   Vith  watt  resistor 
1 — 47,000   ohm    %th    watt  resistor 
1 — Z4    6   volt    battery    (Eveready) 
1 — Battery  clip  holder 
1 — CK722   transistor 

(Note:     47,000     resistor    required 
dynamic  mike.) 


only     if    tlsed     with 


"tttjI    'ifr 
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*NOTE:  Circuit  shown  for  xtal  mike  for  dynamic 
mike  add  a  47K  %  watt  resistor  across  the  base 
and  emitter  terminals  of  CK722.  Entire  unit 
must    be    in    shielded    box. 
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75  i^a//s  CW input 
. .  .  65  watts  AMI 


Oota^ 


IVr/fe  today  for  our 
newest  Amateur  Catalog! 

Available  now — 
contains  photos* 
schematics,  and  detailed 
specifications! 


Now — a  new  version  of  the  popular  Viking  "Ranger"  .  ,  ,  the 
"RangeMl"  Transmitter/Exciter!  Completely  self-contained  in  a 
handsome  re-styled  cabinet,  the  M Ranger  IF  now  covers  6  meters! 
As  a  transmitter,  the  "Ranger  II"  is  a  rugged  and  compact  75  watt 
CVV  input  or  65  watt  phone  unit.  Pi-network  coupling  system  will 
match  antenna  loads  from  50  to  500  ohms  and  will  tune  out  large 
amounts  of  reactance.  Single-knob  bandswitching  on  six  amateur 
bands:  160,  80,  40,  20,  15,  10  and  6  meters— built-in  VFO  or 
crystal  control.  Timed  sequence  (grid  block)  keying  provides  ideal 
"make"  or  "break"  on  your  keyed  signal,  yet  the  4hbreak-in" 
advantages  of  a  keyed  VFO  are  retained. 

As  an  exciter,  the  "Ranger  IP  will  drive  any  of  the  popular  kilo- 
watt level  tubes,  provides  a  high  quality  speech  driver  system  for 
high  powered  modulators.  Control  functions  for  the  high  powered 
stage  may  be  handled  right  at  the  exciter— no  modification  re- 
quired to  shift  from  transmitter  to  exciter  operation.  Nine  pin 
receptacle  at  the  rear  brings  out  TVI  filtered  control  and  audio 
leads  for  exciter  operation.  This  receptacle  also  permits  the 
"Ranger  II"  to  be  used  as  a  filament  and  plate  power  source,  and 
also  as  a  modulator  for  auxiliary  equipment  such  as  the  Viking 
"6N2"  VHF  transmitter.  Unit  is  effectively  TVI  suppressed  .  ,  *\ 
extremely  stable,  temperature  compensated  built-in  VFO  gives  you 
exceptional  tuning  accuracy  and  velvet  smooth  control.  Complete 
with  tubes,  Jess  crystals,  key  and  microphone. 

Cat,  No.  240-162-1 

Viking  "Ranger  11"  Kit.  ......  ■ 


.Amateur  Net 


Cat.  No.  240-162-2  Viking  "Ranger  It"  wired 
and  tested .  • .  .  .  .  ,  Amateur  Net 


$24950 
$35950 


FIRST  CHOICE  AMONG 

THE  NATION'S 

AM  A  TEURS 


E.  F.  JOHNSON    COMPANY  •  WASECA,  MINNESOTA 
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Transistor  Two-Tone 


Oscillator 


J.  R.  "Bob11  Barbay  W5SFT 
6811    Tolland   Street 
Dallas  27,  Te*as 


FOB  this  issue,  we  have  a  little  more  for  the 
ETTY  fan,  a  "two-tone"  oscillator  on  a 
printed  circuit  board.  This  oscillator  has  some 
of  the  same  design  characteristics  of  other 
oiciLators  described  in  the  RTTY  handbook 
except  that  transistors  are  used  rather  than 
vacuum  tubes.  The  oscillator  discussed  here 
can  be  keyed  on  either  mark  or  space  pulses, 

AFSK  operation  requires  a  reasonably  stable 
audio  oscillator  that  will  supply  standard  tones 
of  2975  cycles  for  space  and  2125  cycles  for 
mark  when  keyed  from  the  keyboard  of  the 
teleprinter.  The  two  output  tones  are  simply 
fed  into  the  input  of  a  modulator  or  into  an 
SSB  exciter  which  has  very  good  unwanted 
sideband  and  carrier  suppression. 

Transistor  Ql  is  the  oscillator.  The  oscillator 


inductor  is  an  88  mhy  toroid  type  telephone 
loading  coil.  This  inductor  is  noted  on  the 
schematic  as  LI — a  and  LI — b.  Notice  that 
capacitors  CI  through  C8  are  utilized  for  tun- 
ing the  oscillator  and  should  be  high-grade 
mylar,  paper  or  mica.  Do  not  use  disc  ceramic 
types.  When  adjusting  the  oscillator  frequency, 
be  sure  the  entire  circuit  is  complete  and  the 
keyboard  is  connected  in  the  circuit.  Tune  the 
space  frequency  (2975  cps)  with  the  keyboard 
circuit  open.  Tune  the  mark  frequency  (2125 
cps)   with  the  keyboard  circuit  closed. 

Circuit  Description 

The  output  from  the  oscillator,  Qlt  is  EC 
coupled  to  the  base  (input)  of  Q2,  which  serves 
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PRICE  $375.00 


I 


FOR  THE  ULTIMATE  IN  POWER... 
LPA-1  GROUNDED  GRID  LINEAR 

Ready  for  a  fall  kilowatt?  Here's  the 
power  package  for  you.  The  B&W  LPA-1 
is  new,  skillfully  engineered  to  give  you 
everything  you  need  in  an  amplifier.  Two 
Type  813  beam  power  tetrodes,  con- 
nected as  high-mu  triodes  in  a  grounded 
grid  circuit .  .  .  flexible  Pi-network  out- 
put circuit  with  precise  adjustment  of 
tuning  and  loading  80  through  10  meters 
.  .  .  smart,  functional  styling. 

The  LPA-1  takes  no  more  space  than 
a  receiver,  but  what  a  difference  it 
makes  in  your  signal. 


as  both  an  amplifier  and  isolating  stage.  The 
output  of  Q2  is  coupled  through  an  interstage 
transformer  to  the  base  (input)  of  emitter 
follower  Q3.  From  the  output  stage,  Q3,  the 
audio  tones  are  fed  into  the  converter,  for  local 
copy,  and  into  the  modulator  or  SSB  exciter. 
Converter  input  is  taken  directly  from  the 
emitter  of  Q3,  while  the  output  level  for  the 
transmitter,  may  be  adjusted  and  is  coupled 
out  from  the  arm  of  the  emitter  load  resistor, 
R2, 

Construction 

The  two-tone  oscillator  is  quite  simple  to 
construct  on  the  printed  circuit  board  avail- 
able from  Tri-Tronies  Lab,  Inc.  Only  a  small 


PRICE  $205.00 


The  LPS-1,  a  compact  high  voltage 
power  supply  for  the  LPA-1,  Removable 
switching  control  panel  lets  you  use  it 
side  by  side  or  remotely.  Heavy  duty 
components  for  continuous  operation 
. . .  full  wave  single  phase  bridge  rectifier 
using  four  Type816  tubes,.  ,R.F.  filtering. 

Compact  LPA-MU  impedance 
matching  unit  for  driver- 
exciters  with  fixed  output  im- 
pedance or  marginal  output. 
Couples  to  bands  witching  Pi- 
network  of  LPA-1  for  auto- 
matic input  matching,  Similar 
unit,  LPA-MU-2  for  B&W 
amplifiers  *L- 1000 -A  and 
L-1001-A. 


See  these  n#w  unit*  **  your 

H!*"£H  *fif§5    84 W  dealer  soon,  or  wnie 

for  color  brochure. 


LPA-MU-2S36.50 


*3cvcfa>i  Si  *Wc&timwt,  $HC. 


Canal  &  Beaver 


Ertstol,   Penr.a, 
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drill,  small  soldering  iron  and  simple  hand 
tools  are  needed.  Provisions  are  made  to  mate 
the  printed  circuit  board  with  an  Amphenol 
P/N  143-010-01  connector  for  plugin  use,  or 
the  circuit  board  may  be  wired  directly  into 
associated  equipment. 

Adjustment 

The  relay  (Sigma  F5-1000-SIL)  is  set  for  a 
pull-in  current  of  approximately  8  ma.  How- 
ever, other  relays  with  equal  coil  values  may 
be  used  in  this  circuit.  Relay  current  is  ad- 
justed by  potentiometer  R14.  This  adjustment 
is  made  by  breaking  the  circuit  between  R14 
and  one  side  of  the  relay  coil  and  inserting  an 
appropriate  meter. 

Oscillator  output  level  is  adjusted  to  obtain 
equal  output  amplitude  for  both  tones.  This 
is  done  by  keying  the  printer  and  adjusting 
Rl  until  there  is  no  difference  in  the  trans- 
mitter plate  current  readings  during  mark  and 
space  times-  When  this  adjustment  is  com- 
pleted, tone  output  of  the  transmitter  will  be 
equal  for  both  mark  and  space. 


Conclusion 


AU  parts  listed  for  this  project  may  be 
purchased  from  your  local  distributor.  How- 
ever, a  well  stocked  junk  box  should  produce 
most  of  the  parts  required  to  complete  this 
circuit.  The  88  mhy  coil  can  be  obtained  from 
sources  listed  in  the  RTTY  handbook  or  from 
Irving  Electronics,  Box  9222,  San  Antonio  4, 
Texas.  The  printed  circuit  board  is  available 
from  Tri-Tronies  Lab.  Inc.,  Box  238,  Euless, 
Texas,  (Price  $24)0  P.P.)  and  the  transistors 
are  available  from  any  Texas  Instruments 
Incorporated  authorized  distributor.  It  would 
be  ad  si* able  to  check  surplus  ads  to  find  the 
requived  relay  as  many  of  this  type  can  be 
found  from  surplus  houses*  ,  ,  .  W5SFT 

Parts  List 

All  resistors  %  watt 

AU   condensers   100  volts 

CI,    2,    %    plus    C8    equal    approx. 

tone) 
C4,    5,    6    plus    07    equal    approx. 

tone) 
L1A-L1B — see  text 


MSB    infd     (2125    cps 
,034?    mid    (2975    cps 


LI-5  TURNS*  16  1/4"  DIA.CENTERTAPPED 
L2-4 TURNS     16  l/2"DIAlCENTERTAPPED 
WITH  2-TURNS  INSULATED  LINK 
FOR  OUTPUT  (NOT  SHOWN) 

Cl.CZ-SOmmf  BUTTERFLY 
C  3- 3*30  mmf  AIR  TRIMMER 


BYPAS 
HEATERS 
AT  SOCKETS 


V2 


V3 


• 


ADDENDUM  FOR  CRYSTAL  OSCILLATORS 

Please   substitute  the   following   diagram   for  the   one   marked    (in    error)    as    Fiqure    12   in  the 
eptember 

our  inadvei 
and  the  coi 
don*t  you  think? 

Now,  about  this  oscillator.  This  is  a  capacitanco-brldge  oscillator  and  it  is  capable  of  giving  you 
the  73rd  harmonic  of  a  crystal,  putting  you  on  219  mc  with  a  3  mc  crystal!  This  should  be  great  for 
a  220  mc  converter. 
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Have 


D.  L  Heller  K3HNP 
14  Darkleaf  Lane 
Levittown,    Pennsylvania 


you  met 


Characters? 


THESE  incidents  in  the  work  of  a  TVI  com- 
mittee are  the  calls  we  talk  about.  The 
majority  of  our  complaints  are  bona-fide;  most 
of  the  complainants  are  polite  and  reasonable, 
and  their  troubles  are  always  (almost)  com- 
pletely cleared.  The  committee  serves  a  useful 
purpose  both  for  the  amateur  and  his  TV 
listeners*  But  have  you  met — 

He  quite  indignantly  insisted  that  K3 — be 
kept  off  channel  8.  I  had  no  trouble  convincing 
him  the  nearest  channel  8  was  several  hundred 
miles  away  and  hadn't  yet  been  reported  Q5 — 
he  knew  that.  But  he  was  sure  the  ham  had 
no  right  to  be  there  calling  CQ  20*  I  couldn't 
quite  understand  what  he  expected. 

She  reported  excellent  reception  of  W3 — 
next  door,  which  she  couldn't  understand  since 
"I  only  have  an  indoor  antenna." 

She  was  happy  to  have  the  committee  visit 
her,  for  the  amateur  interference  was  "quite 
upsetting"  according  to  her  letter.  But  a  check 
of  the  TV  showed  no  interception  at  all*  Nor 
did  the  radio  or  phono*  "What  is  the  trouble?" 
I  asked  again, 

Hefs  always  on  my  telephone." 
The  telephone  company  will  clear  it  up — 
for  free,  no  less." 

"But  you  don't  understand/'  she  continued* 
almost  crying,  "I  can't  hear  the  one  he's  talk- 
ing to." 

The  follow-up  of  a  petition  is  often  an  un- 
usual experience.  One  of  these  involved  a  six- 
meter  operator  running  close  to  a  half  gallon 
— of  course  his  own  TV  was  clean,  but  we 
expected  technical  problems.  We  had  none — 
just  characters.  But  we  were  forewarned.  The 
petition  as  sent  back  from  FCC  had  several 
dozen  signatures,  but  involved  only  eight  TV 

A  typical  call  was  that  at  Mr.  RTs  house. 
The  check  of  the  TV  showed  absolutely  no 
amateur  pickup  even  with  the  set  detuned.  I 
pointed  this  out  to  Mr*  M*  and  asked  when  he 
had  trouble. 

Three  in  the  morning." 
He's  running  full  power  now,  and  we  see  no 
sign  of  him  on  the  set-" 

"He  runs  more  power  at  three  in  the  morn- 
mg." 

"That's  impossible,"  I  had  to  say, 

"How  much  can  he  run?  I  heard  he's  run- 
ning 20  amps." 

"Legally   he   can   run   1000   watts.   But  his 


a 


a* 


w 


it 


ti- 


nt 


equipment  can't  go  much  over  300." 

"I  think  he  runs  1025  watts  at  3  in  the 
morning." 

"When  did  you  last  hear  him?" 
"This  is  a  whitewash.  Last  week."  (his  AF 
gain  up  a  bit*) 

When  was  your  TV  last  repaired?" 
This  is  a  whitewash,  Six  months  ago"  (add 
3  db  audio.) 

This  continued  a  bit — he  finally  admitted 
having  had  no  trouble  since  his  set  was  fixed 
many  months  back.  AF  gain  slowly  advancing. 
I  then  asked  why  he  had  signed  a  false  state- 
ment and  submitted  it  to  FCC — a  government 
agency.  Response  was  confused — the  volume 
was  up  past  the  distortion  point.  On  the  re- 
port form  I  had  a  brief  transcript  of  our  con- 
versation, and  my  findings,  and  at  the  bottom, 
"FRAUDULENT."  I  showed  him  the  report 
and  invited  his  signature.  "I'm  a  businessman. 
I  don't  sign  anything."  As  I  left  he  was  still 
yelling  "whitewash," 

Then  there  was  the  case  of  Mrs.  B*  A  severe 
case  of  TVI  had  been  traced  to  an  appliance 
in  her  house;  since  she  was  unwilling  to  re- 
pair it  on  her  own,  in  due  course  she  got  a 
note  from  FCC.  Unfortunately  her  TV  was 
as  sick  as  the  appliance  and  the  amateur  who 
had  traced  the  trouble  was  in  on  all  channels* 
She  refused  to  get  a  filter  or  to  do  anything 
but  phone  and  complain,  Finally  she  was  in- 
sistent on  relief  for  a  special  program — re- 
quest denied.  So  she  called  FCC  and  gave 
them  hell.  Within  several  days  an  FCC  en- 
gineer had  visited  the  amateur  and  found  him 
clean.  He  then  went  to  Mrs,  BM  who  was  very 
pleased  to  see  him — -until  he  told  her  she 
should  fix  her  TV.  Then  she  had  unkind  words 
for  him.  The  problem  was  compounded  by  the 
instructions  regarding  her  TVI  appliance:  fix 
it,  license  it,  or  get  it  off  the  air. 

Much  of  our  trouble  is  caused  by  misin- 
formed servicemen,  A  typical  case  was  caused 
by  one  of  the  largest  service  organizations, 
A  Drake  filter  was  properly  plugged  into  the 
set,  but  the  filter  was  still  ineffective*  The 
recheck  showed  that  the  filter  was  grounded 
with  a  steel  spring  extending  the  width  of 
the  set.  Perhaps  the  dc  resistance  was  low, 
but  the  rf  impedance  of  this  several  hundred 
turn  coil  figured  to  be  several  thousand  ohms. 

i 
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T.V.  Special  Receiver 


Louis     Hutrca    W0RQF 
2608  South  Fern 
Wichita  17,  Kansas 


THE  equipment  described  in  this  article  is 
a  restricted  coverage  amateur  communica- 
tion receiver.  It  features  2.8  kc  bandwidth,  AM 
and  SSB  detectors,  crystal  controlled  BFO, 
and  S-Meter*  Up  to  12  individual  frequency 
bands  may  be  selected  in  the  3,5  to  60  me 
range.  The  receiver's  over-all  performance  is 
comparable  to  commercial  products  in  the  150 
dollar  class,  but  will  cost  the  constructor  from 
one  half  to  one  third  less,  depending  on  the 
contents  of  the  "junk-box/* 

I  decided  to  build  a  receiver  after  having 
some  sad  experience  with  portable  operation 
using  a  commercial  ac-de  "communications" 
receiver.  The  decision  to  try  my  hand  at  re- 
ceiver construction  came  when  I  listened  to 
the  home  constructed  receiver  built  by  K0LZU. 


His  receiver  is  a  copy  of  the  unit  described  on 
Page  540  of  the  Radio  Handbook,  15th  edition. 
My  receiver  is  designed  around  that  unit  but 
is  modified  to  fit  my  requirements  and  parts 
supply* 

Tuner  Modification 

The  surplus  TV  tuner  used  for  the  front  end 
in  this  receiver  is  a  Standard  Coil  cascode 
type  removed  from  an  old  1953  model  Majestic 
TV*  All  of  the  wiring  except  the  heater  circuit 
was  removed.  The  21  mc  if  coil  was  discarded 
and  the  mounting  tab  hammered  back  flush 
with  the  chassis.  New  condensers  and  resistors 
were  purchased  and  the  tuner  chassis  was  re- 
wired as  shown  in  the  diagram.  I  removed  the 


Tuner 
BAND   WIRE    ANT   GRID    PAD      MIXER    PAD     OSC  TICKLER    OSC  GRID    PAD 


wwv 

22 

11T 

34T 

68mm  f 

21T 

90mmf 

12T 

20T 

50mmf  NPO 

80A 

24 

27T 

90T 

75mmf 

60T 

75mmf 

30T 

60T 

50mmf  NPO 

80B 

24 

27T 

90T 

lOOmmf 

60T 

180mmf 

30T 

60  T 

56mmf  NPO 

40 

22 

17T 

45T 

33mmf 

40T 

75mmf 

L5T 

26T 

82mmf  NPO 

20 

22 

7T 

19T 

50mmf 

25T 

50mmf 

9T 

15T 

82mmf  NPO 

15 

22 

7T 

11T 

50mmf 

13T 

47mmf 

7T 

10T 

lOOmmf  SM 

CB 

22 

8T 

10T 

50mmf 

17T 

lOmmf 

11T 

8T  lOOmmf  SM 

10 

22 

6T 

8T 

20mmf 

8T 

56mmf 

8T 

10T 

25mmf  NPO 

Coll  Table.  All  wire  enameled  and  close  spaced. 
Miier  padderi  either  disc  ceramic  or  silver 
mica,  alf  other  padders  disc  ceramic* 
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metal  side  cover  plate,  fine  tuning  control  and 
capacitor.  The  coils  and  the  fibre  coil  forms 
were  removed  from  the  clip-in  coil  strips.  Coils 
were  rewound  as  listed  in  the  coil  table. 

Construction 

The   major    components    were    laid    out    on 
the  11  by  14  by  3  inch  chassis  as  shown  in 
the   photograph.    Since   my   operation   is   pre- 
dominantly AM  and  SSB,  I  used  the  2215  kc 
crystal  lattice  if  filter  (2.8  kc  bandwidth)  made 
by  Hermes.  The  receiver  made  by  K0LZU  used 
a  homemade  filter  at  a  much  lower  frequency 
(455  kc).    His  receiver  was  dual  conversion, 
whereas    mine    is    single    conversion.    The    if 
transformers  are  designed  for  1650  kc  if  opera- 
tion,   but    I    modified    them    to    2215    kc    by 
replacing   the    padder    condensers    across    the 
coils   with   20   mmfd    silver   mica   condensers- 
After  the  major  components  were  mounted  the 
tube  heaters  were  wired  and  power  applied  to 
make  sure  of  no  errors  or  omissions.  The  power 
supply  and  audio  circuits  were  wired  and  given 
a  quick  check  by  connecting  the  output  from 
an  audio  signal  generator  to  the  grid  of  the 
triode  section  of  the  6T8. 

The  {/  stages,  AVC  detector,  noise  limiter 
and  the  AM  detector  circuits  were  then  wired. 
A  2215  kc  rf  signal  was  fed  to  the  input  of 
the  filter  to  align  the  if  stages.  The  if  stages 
promptly  broke  into  oscillation  and  no  amount 
of  stagger  tuning  or  cathode  resistor  value 
juggling  would  completely  cure  the  trouble.  1 
finally  traced  it  to  the  noise  limiter  wire 
which  was  routed  too  near  the  plate  and  grid 
circuits  of  the  if  strip.  This  wire  was  re- 
routed away  from  the  if  circuitry  and  the 
feedback  stopped.  The  S-meter  circuit  wiring 
was  completed  and  connected  to  the  AVC  buss. 
The  original  1,25  millampere  meter  was  re- 
placed by  a  500  microampere  unit  to  provide 
for  a  greater  swing  to  the  S-meter  indicator 
on  weak  signals.  The  meter  was  carefully 
removed  from  its  case,  and  the  lettering 
blanked  out  with  black  dope.  Decals  were 
used  to  mark  the  new  calibrations,  converting 
it  to  an  S-meter. 

The  product  detector  and  crystal  controlled 
BFO  circuit  were  wired  next,  and  each  BFO 
crystal  frequency  was  adjusted  to  the  proper 
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NEW  FOR 

YOUR  STATION 


UNIVERSAL 

HYBRID 

COUPLER 

by 


Now  you  can  use  your 
tape  recorder  rn  your  sta- 
tion. The  universal  Hybrid 
Coupler  connects  receiver, 
transmitter,  tape  recorder, 
speaker,  microphone  and  600  ohm  line.  With  ONE 
switch  and  NO  adjustment  you  are  ready  to: 

1.  Record  BOTH  sides  of  QSO. 

2.  Transmit  recorded  QSO  on  the  air  or  to  a  600 
ohm  Hne, 

3.  Record   information  from  600  ohm  line  now, 
transmit  later. 

4.  Operate  your  transmitter  from  600  ohm  line. 
Unique  and  simple  to  operate.  Uses  a  new  wide 

band  hybrid  network  with  an  easy  to  set-and-forget 
broad  balance  nun  control.  Convenient  terminals  and 
standard  audio-type  connectors.  Operates  either 
VOX  or  push  to  talk  with  AM  or  SSB  with  any  high  im- 
pedance microphone,  crystals  or  dynamic.  Mounts 
horizontally  or  vertically.  Requires  no  power.  Com* 
pact  size:  BVi"  wide,  2-tJfc*  high,  8H*  deep-  Attrac- 
tive two-tone  gray  finish.  Furnished  complete  with 
installation  instructions  and  easy -to*  follow  set-up 
procedures.  Adds  hours  of  pleasure  and  utility  to 
your  station.  $49.50.  Order  today  from  any  of  the 
following  distributors: 

HARRISON  RADIO  CORP.,  225  Greenwich  St,  N.  Y.  7,  N.  Y. 

NEWARK  ELECTRONICS  CORP.,  223  W,  Madison  SI.,  Chicago  6  .HI. 

RADIO  SHACK  CORP.,  730  Commonweal^  Ave.,  Boston  \Jt  Mass. 

EVANS  RADIO,  INC.,  P.O.  Box  3l2f  Concord,  N.  H, 

WATERS  MANUFACTURING,  INC. 


Wayland,  Mass. 
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point  on  either  side  of  the  bandpass  of  the 
if  filter.  One  crystal  appeared  to  be  on  fre- 
quency, but  the  other  required  a  small  amount 
of  capaeitive  padding  to  bring  it  on  frequency. 
The  tuner  sub-chassis  was  now  connected  to 
the  if,  AVC,  and  power  supply  circuitry*  Now 
begins  the  most  trying  part  of  building  a  re- 
ceiver of  this  type,  the  front  end  alignment. 

Tuner  Adjustment 

Whereas  most  modern  communication  re- 
ceivers provide  for  coil  frequency  adjustment 
by  padding  and  trimming  condenser  on  slugs, 
this  tuner  is  adjusted  by  removing  turns  from 
the  coil  or  by  squeezing  or  spreading  the  coils. 
The  grid  dipper  is  used  to  check  the  rf  coil  fre- 
quency. Sufficient  turns  are  supplied  on  the 
coil  so  that  resonance  at  the  desired  frequency 
is  found  with  the  antenna  trimmer  half 
meshed. 


The  oscillator  tickler  winding  is  wound  in 
reverse  rotation  to  the  oscillator  grid  coil  so 
that  it  will  oscillate. 

The  coil  and  tuning  condenser  combination 
that  I  used  requires  two  coil  banks  to  cover  the 
75  meter  phone  band.  Only  the  phone  portion 
of  40,  20,  15  and  10  meters  are  covered  in  this 
receiver.  The  entire  11  meter  citizens'  band 
and  the  10  MC  WWV  bands  are  provided  on 
two  more  coil  strips. 

Cabinet 

The  cabinet  is  formed  from  two  pieces  of  alu- 
minum. The  bottom  half  is  painted  a  dull  black, 


MATCHED 
COMPANIONS 
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STATION  MANUAL 
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useful  item  in  the  shock  " 
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of  operating   aids    and  station 
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Call-Nome-  QTH  lndex***etc*  etc* 

$  5,95*  postpaid  U.S. A, 

OSL  BOOK 

Enhances,  protects,    displays  QSL's.     Ten  clear  holders 
(8fc  x  11)  w  ith  heavy  mounting  sheets.  S  3.95  *  postpaid  U,S.A, 
Additional  holders  5  for  S  1.00  when  ordered  with  QSL  Book. 

*   A  ft  (J  S  lw00  for  your  call  on  cover  as  illustrated* 
Wn*  re  St  add  4%  St*  tales  tax* 
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Ham  Aids 

P.  O.  BOX  8072  SPOKANE,  WASH 


MRT-90  Transceiver 

Complete  with  19  tubes,  6v  power  sup- 
ply and  12  page  conversion-instruction 
manual  for  simple  conversion  to  a  two- 
meter  phone  transmitter.  ......  .$24.95 

Conversion  Manual  only .$      .50 


Size: 


Shipping  Charges:  $2.25 
ID11  x  8"  x  4"  Weight:    13   lbs. 

See  article   in  October  739  page  36* 
Saym  K2PMM:   "Fantastic!" 
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and  the  top  half  silver  grey  hammertone. 
A  chrome  trim  strip  salvaged  from  the  dash 
of  a  56  Buick  was  used  to  cover  the  joint  where 
the  two  pieces  were  joined-  Sheet  metal  screws 
through  rubber  feet  are  used  to  hold  the 
chassis  in  the  cabinet.  The  dial  scale  was  cali- 
brated on  a  piece  of  white  cardboard,  then 
redrawn  in  twice  size.  This  was  photographed 
and  enlarged  to  full  size.  The  dial  cover  was 
swapped  from  another  amateur  and  was 
originally  part  of  a  two  meter  Geloso  VFO 
dial  assembly,  A  speaker  assembly  was  manu- 
factured from  a  dime  store  plastic  flower  pot. 
Connections  are  provided  in  the  rear  of  the 


chassis  for  the  speaker,  and  remote  control  of 
the  receiver  B  plus.  The  3-meter  adjustment 
is  also  located  on  the  rear  apron, 

-  .  .  W0RQF 

Parts    List 

Tl-3 — 1650  kc  if  transformers  modified  to  2215  kc  as  in 

text.  912-Wl,  W2,  W3. 
Tl — St&ncor  A3877    (5000   to   4    ohms), 
T5— Stancor  PM8409    (700   vet/90  ma;   5v/2A ;  6.3v/3A). 
T6— Milter  012-WL 
T7— Stancur    C1709    (8    Hy  -  85    ma)v 
F— 2215    kc    filter;    HERMES    ELECTRONICS    CO.,    76 

Cambridge    Pkwy,    Cambridge,    Mass. 
S-meter — 500    microamp;    Burs  tern- Applebee    18A916. 
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WVE'VE  said  it  so  often,  it's  hardly  won 
while  to  say  again  that  semiconductors 
are  here  to  stay.  And  it's  no  news  that  one 
of  the  most  obvious  applications  of  semi con- 
ductors in  a  ham  rig  is  in  the  power-supply 
department.  Therefore,  we  won't  give  you  any 
sales  pitch  for  siliconizing  your  power  supply 
except  to  point  out  that  solid-state  rectifiers 
run  cooler,  last  longer,  take  up  less  space,  and 
in  the  long  run  cost  less  than  do  their 
vacuum-tube  counterparts. 

Designing  (or  hay  wiring,  whichever  term 
you  prefer)  a  low-  or  medium-voltage  power 
supply  around  silicon  rectifiers  is  a  pretty 
simple  affair;  however,  when  you  get  into  the 
neighborhood  of  100  watts'  worth  or  so  the 
job  can  get  rather  hairy,  since  unlike  the 
vacuum  tube  the  silicon  rectifier  is  a  bit  weak 
in  the  department  of  reverse  voltage.  The  kind 
you're  most  likely  to  find  at  the  corner  parts 
emporium  is  rated  to  take  only  about  130  volts 
of  ac,  which  isnt*  much  help  when  you  want 
750   volts   dc   output. 

Connecting  a  number  of  the  little  gems  in 
series  easily  overcomes  the  reverse-voltage 
problem.  Just  one  small  question  arises  then — 
and  confusion  reigns  around  the  answer,  That 
question  is;  "How  many  in  series  for  what 
voltages?" 


MANUFACTURER 

PEA! 

i    INVERSE    1 

VOLTAGE 

RATINGS 

400 

500 

600 

800 

1000 

Amp*  rex 

OA210 

— 

- 

- 

- 

Diodes t   lac. 

W-54 

— 

01  -54 

DI-  58 

di  -sio 

General    Electric 

1K604 

IN  605 

IN606 

IN  560 

IM561 

Miliary                   IN2094/T400 

JN2Q95/T5O0 

— 

— 

— 

Motorola 

1N54Q 

1N1095 

IN  1096 

„ 

- 

Raytheon 

IN540 

INI 095 

IN  547 

- 

- 

Sftrkes-Tmfcian 

M-500 

50M 

60M 

- 

- 

Sylrmnim 

SR-5QO 

- 

T 

— 

— 

Table  H.    Typ*  Knabm  VS  PXV. 

UAm j*  for  readily  Available 

500-750  mm 

diodrs* 

You  can  write  the  manufacturer  (tell  them 
you  saw  it  in  73)  but  if  you  write  to  more 
than  one  at  a  time  you'll  discover,  as  we  did, 
that  each  manufacturer  inserts  a  different  saf- 
ety factor  in  his  ratings*  The  result  will  be 
that  you  still  won't  know  how  many  diodes 
to  hook  together  for  your  2500-volt  supply, 

REPftSENTS  ONE  LEG  OF  CHOJT5; 
MAT  BE  UP  TO  e  DIODES  PER  LEO. 

SEE  TABLE  1 

ffinru — -^»+ 


DC  OUTPUT   VOLTAGE  90% 
Of  THANS  OUFFUT  VOLTS ' '■=■ 


We've  compiled  a  chart  listing  the  number 
of  diodes  needed,  according  to  various  voltage 
ratings,  for  a  number  of  commonly  used  trans- 
former voltages;  a  companion  chart  translates 
the  PIV  ratings  back  to  diode  type  numbers 
to  make  it  easy  to  obtain  the  proper  diode.  But 
before  we  explain  the  chart,  let's  look  at  the 
two  circuits  most  used  for  medium-  to  high- 
power  supplies:  The  full-wave  center-tapped, 
and  the  bridge* 

The  full- wave  center-tapped  circuit,  shown 
in  Fig*  1,  is  the  conventional  vacuum-tube 
power  supply  circuit.  If  this  is  the  circuit 
you're  going  to  use,  measure  the  output  volt- 
age of  the  transformer  from  one  side  of  the 
high-voltage  winding  to  the  center  tap,  and 
read  the  "full-wave"  column  of  our  chart. 

The  bridge  circuit  of  Fig.  2  isn't  so  common 
with  vacuum  tubes,  since  supplying  filament 
current  for  all  the  rectifiers  poses  a  problem. 
However,  with  semiconductor  rectifiers  the 
filament-power  problem  disappears,  and  the 
bridge  circuit  becomes  more  attractive  because 
it    allows    approximately    double    the    output 
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Transformer 

FULL  WAVE  CIRCUIT 

BRIDGE  CIRCUIT 

Output  Voltage 

PIV  rating  of 

Number 

PIV  rating  of 

Number 

each  diode 

per  leg 

each  diode 

per  leg 

130 

400 

1 

260 

800 

1 

400 

1 

260 

400 

2 

375 

600 

2 

600 

1 

375 

400 

3 

520 

800 

2 

800 

1 

520 

400 

4 

400 

2 

650 

1000 

2 

1000 

1 

650 

500 

4 

500 

2 

650 

400 

5 

750 

600 

4 

600 

2 

750 

.   400 

3 

975 

1000 

3 

500 

3 

975 

600 

5 

1040 

800 

4 

800 

2 

1040 

400 

4 

1300 

1000 

4 

1000 

2 

1300 

800 

5 

500 

4 

1300 

400 

5 

1500 

1000 

5 

800 

3 

1500 

600 

4 

1950 

1000 

6 

1000 

3 

1950 

600 

5 

2600 

1000 

8 

10O0 

4 

2600 

800 

5 

TABLE    I.       Number    of    diodes    required    per   leg, 

voltage  from  the  same  transformer.  For  the 
bridge  circuit,  measure  the  transformer  output 
voltage  across  the  full  high-voltage  winding, 
and  read  the  "bridge"  column  of  our  chart. 

You'll  note  that  the  rectifiers  are  apparently 
able  to  stand  twice  the  voltage  in  the  bridge 
circuit  that  they  can  handle  in  the  full-wave 
circuit  This  happens  because,  in  the  bridge 
circuit,  two  of  the  four  bridge  legs  are  always 
in  a  series  at  any  instant-  You'll  also  note  that, 
for  the  same  transformer  voltage,  the  same 
tMal  number  of  diodes  are  used  with  either 
circuit.  While  the  bridge  circuit  requires  only 


lUwvmwfmnlMviP 


<**; 


half  as  many  diodes  of  a  given  rating  per  leg, 
the  bridge  circuit  contains  four  legs  while  the 

full-wave  circuit  has  only  two-  Therefore,  the 
transformer  output  voltage  should  be  the  de- 
ciding factor  in  choosing  the  circuit. 

Semiconductor  rectifiers  are  unlike  vacuum 
tubes  in  another  way,  too;  they  can't  stand 
much  overload.  The  voltage  ratings  given  in 
our  chart  include  a  10  percent  safety  factor  to 
allow  for  line  voltage  surges;  if  possible,  you 
should  increase  this  safety  factor  by  designing 
for  a  voltage  slightly  higher  than  that  actually 
present.  If  you  need  the  figures  for  a  voltage 
not  included  on  the  chart,  you  can  calculate  it 
easily.  First  multiply  the  transformer  output 
voltage  by  3,08  (for  the  full-wave  circuit)  or 
1.54  (for  the  bridge  circuit)  to  find  the  total 
PIV  rating  you  must  have.  Then  divide  this 
figure  by  the  PIV  rating  of  the  diode  type 
you  intend  to  use.  Naturally,  the  answer  must 
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COLLINS  MBF  TRANSCEIVER 

60-80MC  5-watt  crystal  controlled  AM  desk- 
top uni;.  Built-in  1T0VAC/DC  power  supply. 
Easily  converts  to  6,  10  or  11  Meters.  Excellent 
Condition,  Hard  to  get  at  any 
price,    but    ours    is    only,  ...*.,. 


$49.95 


RT^91/ARC-2     COLLINS     TRANSCEIVER 

2-9   Mc.    50   W    Xmlr.    and    Recv'r.   24   V,    input 
Wilh   Schematic.   Good  Cond.  $39*95 


TDQ  2-METER  TRANSMITTER;   50  Watts  Output! 

At  last,  we  aot  *eml  The  ones  the  VHF  bey*  have 
beer*  cry! ng  far  for  two  years,  and  at  xfa  the  pricf 
many  hava  been  sold  for!  Complete —  One  of  th* 
most  versatile  high  power  AM  transmitters  avai Table 
No  conversion  required.  Manufactured  by  RCA 
Separate  modtiTar  Power  Supply,  RF  and  Modulator 
sections.  Excellent  condition.  Final  uses  829B  driven 
by  829B.    MOV    60   cycles.    Like    Wow?   THIS    13 

Rob   us   at  only 
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$89.50 


MOBILE    RADIOTELEPHONE    150-170    mc    FM,    6v 
input.    Output    25-    watts.    Consists    of    Transmitter 
Receiver,   Antenna  &.   connecting   cable.    Manufactured 
by  West  Coast   Electronics.    Good  cond,  $24.95 


EQUIPMENT    CABINETS 

Commercial  type — Not  surplus!  2M/2"  wide  x  IBVs" 
high  x  15"  deep.  Take  standard  19"  x  14"  rack 
panel.  Originally  used  for  eonim'!  sound  amp.  Ven- 
tilated. B*ue  enamel  finish,  very  slighly  scratched. 
Yours   at   a   fraction   of    the    original    cost,    only   4.95 


TRANSFORMER   SPECIALS 

Comm'l   BC  Type — not  surplus.   All   new  or   like  new, 
fully   guaranteed.    All    M5v   GO   eye   primary. 
PLATE     XFFMR     8500    VCT     I     amp.    220/440    volt 
primary.     Open    frame.     EPCO    model        IWKL     (Ye 

Gads,   a  steal!)    ,  ,*  ,,..*♦... .     49.95 

Full    engineer] its    drawings    available. 

CHICAGO    Model    TRI04Q,    4700    VCT    @    400    MA. 

Fully    shielded     . ... .  ..♦ ...... . , , *     29.95 

5700    VCT     120     MA.    Sterling    Model    3214.    Open 
frame.     Only     5,95 


WIBE    RECORDER— Re^rd   Your 
on    28VDC    @    3A,    Good    Cond.    . . 


QSOJ£[    Operates 


COMMAND   5ET5J 

R-28/ARC-5    100* f56    MC.    Exc.    Cond 

Q-5'er    RECEIVER:   190-555  kc.   Excellent.. 

3-6    MC    RECEIVER:    Excellent....... 

G-9    MC    RECEIVER:    Excellent ...... 


2,1-3  MC  TRANSMITTER 
3-4  MC  TRANSMITTER: 
4-5-3  MC  TRANSMITTER 
5-3-7  AC  TRANSMITTER 
7-9  MC  TRANSMITTER; 
MD-7/ARC-5  PLATE  MODULATOR:  For  all 
of    Use   aljove   Transmitters.    Excellent. ,  .Only 


:  Excellent.  ...NEW 

J  j  XC  cJltj(]L,  .  .  *  »  .  *  *  *  . 

:  Excellent   ,,...... 

:  Excellent   ........ 

Excellent.  Like  New 


22.50 
$9.95 
7.95 
7.95 
5.95 
9.9* 
4,95 

14.95 

4.95 


RA-105  POWER  SUPPLY 

115    vac,   60    eye    input,    multiple    outputs:    2400 
@    10   ma,   540    v    @    175   ma.,  295   v    @    100 
ma.,    63    vac     @     12    ct,    6.3    vac    @     10    a. 
Tubes;    3-504,    3-2X2,    &    1-6X5. 
With  tubes Exc,   Cond.     $9,95 


MEW  GUARANTEED  TRANSMITTING  TUBES 

829B/3E29 4,95     4G0A 25,00 

4-1000A 75.00     35TG  .... 2.95 

TOOTH    9.95 

BC-611    Handle-Talkie   case,   brand   new.,      4.95 


WE  BUY!  BC-610,  GRC,  VRC,  T5  Equip.  &  partsl 
TUBES,  etc.  TOP  PRICES  PAID!  What  do  you 
have? 

WRITE    IN    for    new    Bargain    Bulletin! 

All  orders  FOB  Las  Angeles.  25%  deposit  re- 
quired. AN  items  subject  to  prior  &ale.  NOTE 
MINIMUM   ORDER,   $3.00.   WRITE   TO   DEPT.   73 
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USE  OF   EQUALIZING  RESISTORS 

V\A/  ^j 

CURRENT  LIMITING   RESISTOR  {ONE  PER  LEG) 

be  rounded  off  to  the  next  higher  digit — where 
are  you  going  to  get  half  a  diode ?  For  in- 
stance, a  1500-voIt  transformer  voltage  would 
require  a  total  PIV  rating  of  4620.  Using 
1000-PIV  rated  diodes,  we  get  4.26  as  the 
answer.  Our  chart  lists  5  diodes. 

To  make  sure  that  the  voltage  divides  prop- 
erly between  the  various  diodes  in  the  string, 
connect  equalizing  resistors  in  parallel  with 
the  diodes  as  shown  in  Fig.  3A.  The  high- 
valued  resistors  won't  degrade  diode  per- 
formance, but  they  will  make  certain  that  no 
individual  diode  is  overloaded  due  to  failure 
of   the   voltage   to   divide    properly   down   the 


string.  Omission  of  these  resistors  has  caused 
failure  of  a  number  of  experimental  power 
supplies. 

The  final  point  has  been  said  so  often  it 
seems  almost  unnecessary,  but  forgetting  it 
can  also  cause  monetary  grief  (32  diodes  rep- 
resent nearly  a  third  of  a  centibuck,  any- 
time!)* That  is  that  a  semiconductor  diode 
must  have  a  current-limiting  resistor  in  series 
with  it  as  shown  in  Fig.  3B.  The  value  of 
this  resistor  need  not  be  over  5  ohms,  and  a 
2- watt  4.7-ohm  unit  will  do  the  job  nicely, 
Its  function  is  to  protect  the  rectifier  against 
over-current  in  case  the  supply  is  switched  on 
when  the  AC  voltage  is  at  its  positive  peak 
and  the  filter  capacitors  are  discharged.  Under 
these  conditions,  the  entire  power-supply  cir- 
cuit looks  like  a  dead  short  across  the  line,  and 
the  diode  plays  the  role  of  a  fuse  (the  fuse 
itself  won*t  blow  out  in  1/120  second,  but  the 
diodes    will    in    considerably    less    time    than 


Letters 


Simple  as  A-B-Cl 

Dear   Editor: 

The  thought  provoking  discussion  of  classed  of  am- 
plifiers in  your  August  issue  has  indeed  provoked  me 
— according-  to  information  in  one  statement  in  the 
discussion,  my  mobile  rig  has  been  operating  in  a  "self- 
contradictory"   mode  for  the  last  yearl 

The  statement  I  take  exception  to  is  '*,  .  ,  a  class  CI 
amplifier  is  self-conti  adtctory ;  to  operate  class  Cf  grid 
current  must  flow."  Frankly,  I  find  this  statement  "self- 
contradictory/   To  explain.  »  .  , 

Author  Kyle  correctly  identified  the  class  C  mode  as 
that  mode  where  plate  current  flow  occurs  in  less  than 
half  the  cycle.  However,  it  is  not  necessary  for  grid 
current  to  flow  in  order  that  plate  current  flows.  For 
example,  a  tube  could  be  biased  at*  say,  30  volts  beyond 
plate  current  cut-off,  cut-off  bias  being:,  say,  —50  volts. 
Thus,  the  d-c  bias  is  — 80  volts*  Any  signal  having  a 
peak  swing  of  more  than  30  volts  would  cause  the  tube 
to  conduct  plate  current  for  that  time  in  the  cycle 
where  the  signal  voltage  overcame  the  cut-oil  level. 

Admittedly,  most  power  tubes  won't  operate  very  of* 
ficiently  or  near  their  power  capabilities  with  such  slight 
excitation.  However,  some  modern  beam  pentodes  have 
so  high  a  gm  that  they  exceed  their  d-c  plate  power 
ratings  at  zero  bias.  There  is  no  need  to  drive  such  a 
tube  into  the  positive  grid  current  region,  thus  consum- 
ing driving  power. 

To  be  sure,  my  5  band  400  watt  carrier-control  mobile 
rig  could  not  have  been  built  into  its  6'#x6"x9"  en- 
closure without  the  feature  of  class  CI  operation  of  the 
two  GDQ5's   in   the  final;   with   negligible  drive  require- 
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ments  the  VFO-exciter  was  reduced  to  a  two  tube  affair. 

I   hope   that   these   comments    will    save    the   class    CI 
mode  from  an  undeserved  fate  of   'eel  f-c  on  trad  if  Hon'  1 

John  Dannenberg   W6HBF 

You're   right,   now  how  abmt    an   article    on    that    tig? 


Dear  Big'  Daddy; 

Well,  it's  a  wonder  some  cat  hasn't  come  up  with  a 
real  crazy  answer  to  this  license  fee  bit.  So  here's  my 
monumental  answer  to  a  lot  of  things — this  will  really 
solve   the  whole  problem: 

—    B-    , $5  per  application   and  renewal 

Novice $5  per  application 

Technician $3  per  application   and   renewal 

General,    Advanced, 

etc .••■•»•«•■•'$!  per  application  and  renewal 

Extra   Class    #  $1  per  application 

Ladies     Free,    God    Bless   'em. 


Can  yon  think  of  a  better  incentive  for  Novices  and 
Techs  to  bone  up  for  the  General  exam?  And  assuming 
300,000  amateur  licensees  in  the  near  future,  300 
K BUCKS  should  fill  the  pot  nicely  down  there  in  Direct 
Current  Land.  Like,  man,  this  plan  is  way  out !  Like, 
man,  cats  with  365  DX  contacts  per  year  entitled  to 
3%  reduction  in  fees  upon  submission  of  QSL's,  Like, 
additional  1%  reduction  for  cats  with  cool  homebrew 
linears,  Man!  Like,  end  of  fiscal  year  surplus  to  be  used 
for  Giant  Bans  and  Smash  Hamfest  and  Surplus  Prize 
Drawing1.   Yen  1 

I  realize  it  takes  really  brilliant  people  like  you  and 
me  with  the  crystal  clear  keen  perceptability  to  reach 
(he  logical  solutions  unattainable  by  those  W3-clods ;  and 
opposition  will  rear  its  ugly  head  supported  by  the 
dunces  of  the  rest  of  this  stupid  world  who  are  too 
cheap  to  contribute  to  the  support  and  furtherance  of 
the  glorious  hobby  of  Amateur  Radio  and  73  Rag. 
Let's  face  it*  You  and  I  are  in  the  minority,  and  I  have 
the  greatest   respect  and  admiration    for  you. 

Please  excuse  the  crayon — they  don't  let  me  have  any- 
thing' sharp  here. 

Lou    W3DVB 
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Dear    Wayne, 

I  read  with  interest  the  article  on  "Zero  Shift  Key- 
ing" by  Jim  Kyle  in  the  September,  1901  issue  of  "73." 
Both  you  and  Jim  should  be  complimented  on  bringing 
to  the  attention  of  the  amateur  fraternily  new  tech- 
niques which  can  be  tried  and  evaluated  by  interested 
experimenters. 

Perhaps  a  few  footnotes  to  Jim's  article,  elaborating 
on  some  of  the  characteristics  of  zero  shift  keying 
might  be  of  interest  to  your  readers. 

The  modulation  scheme  described  in  the  article  is  a 
type  of  phase  modulation.  It  is  sometimes  referred  tu 
as  136°  phase  shift  modulation  and  has  been  used  in 
various  commercial  and  military  communication  sys- 
tems. Considering  first  the  bandwidth  requirements,  it 
should  be  noted  that  this  type  of  keying,  when  the  bits 
have  a  nominal  length  of  20  milliseconds,  will  produce 
side  bands  every  25  cycles  from  the  original  carrier  fre- 
quency. For  any  intelligence  to  be  transmitted,  at  least 
the  first  pair  of  side  bands  must  be  transmitted  and 
for  good  keying  characteristics  the  first  and  third  side 
bands  should  be  transmitted.  This  means  that  for  the 
example  chosen*  a  minimum  bandwidth  of  150  cycles 
per  second  would  be  required.  As  the  author  points  out, 
the  850  cycle  frequency  shift  is  a  legacy  from  land  line 
work  and  creates  an  artificially  broad  channel  require- 
ment when  applied  to  RTTY  work.  The  180°  phase  shift 
type  of  modulation  should,  therefore,  be  referred  to  as 
a  minimum  bandwidth  system.  The  concept  of  zero  fre- 
quency shift  is  not  truly  accurate.  It  is,  further,  inter- 
esting to  note  that  when  equal  numbers  of  marks  and 
spaces  are  being  sent,  the  actual  power  transmitted  on 
the  original  carrier  frequency  is  zero — all  power  appear- 
ing in  the  generated  side  bands. 

Inasmuch  as  the  modulation  scheme  results  in  mini- 
mum occupied  bandwidth,  it  should  not  be  difficult  to 
obtain  an  interpretation  or  ruling  from  the  FCC  to 
permit  amateur  use  of  this  technique  in  any  of  the 
bands  currently  allocated  to  CW  or  KTTY  work. 

The  technique  of  180°  phase  shift  keying  relieves  the 
user  of  the  requirement  of  re-establishing  the  two  audio 
tones  required  in  the  standard  RTTY  used  by  amateurs 
at  the  present  time.  This  is,  as  Jim  points  out,  prob- 
ably its  chief  advantage,  It^  chief  disadvantage  was 
apparently  overlooked  in  the  original  article,  however. 
If  a  CW  signal  is  transmitted  on  an  HF  band  by  re- 
flection from  the  ionosphere,  quite  commonly  more  than 
one  transmission  path  will  exist  between  transmitter 
and  receiver.  Under  such  conditions,  multipath  fading 
will  occur.  It  is  characteristic  of  multipath  fading  that 
frequent  180*  reversals  of  phase  will  occur  in  the  car* 
rier  during  the  fading  periods.  If  a  phase  reference  is 
generated  at  the  receiver  as  suggested  in  the  article, 
and  adjusted  to  give  the  proper  mark  and  space  se- 
quence at  any  given  instant,  the  spaces  and  marks  may 
be  reversed  a  short  time  later  due  to  this  fading  phe- 
nomenon. There  are  many  ways  of  meeting  this  problem ; 
the  most  common  being  to  associate  a  mark  with  a 
change  of  phase  between  two  successive  bits  and  a 
space  with  the  absence  of  a  change  of  phase  between 
two  successive  bits.  If  this  is  done,  only  one  bit  is  lost 
when  propagation  causes  a  180°  phase  reversal  of  the 
signal*  This  technique  will,  of  course,  slightly  complicate 
the  circuitry  required,  but  still  does  not  produce  a  par- 
ticularly complicated  system. 

Another  type  of  keying  which  should  be  called  to  the 
attention  of  an  amateur  interested  in  improved  radio 
teletype  systems,  is  the  baud  synchronous  system*  This 
scheme,  sometimes  referred  to  as  "integrate  and  dump" 
or  "predicted  wave  signalling''  goes  even  farther  than 
phase  reversal  keying  and  nearly  approaches  maximum 
information  transfer  in  minimum  bandwidth.  Systems 
have  been  built  in  which  up  to  40  teletype  channels  have 
been  compressed  into  a  single  3  kc  bandwidth. 

This  system  has  been  incorporated  by  the  Collins  Radio 
Company  into  its  Eineplex  data  system  and  by  other 
groups  into  various  commercial  and  military  systems* 
A  description  of  this  system  was  given  in  the  book, 
"Fundamentals  of  Single  Side  Band"  published  by  the 
Collins    Radio   Company ,   Cedar    Rapids,    Iowa. 

Jim  Green  K5WUT 
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asing  for  Audio  Selectivity 


Rally  round,  those  of  yon  who  have  tried 
|ai  and  abandoned  range  filters,  resonant 
audio  circuits,  and  all  the  other  conventional 
methods  of  obtaining  narrow-band  audio  se- 
lectivity for  CW  operation. 

Here's  a  gadget  based  on  a  little-known  ap- 
proach to  filter  theory  which  can  make  the 
80-meter  Novice  band  sound  as  vacant  as  the 
lower  end  of  the  3500  mc  region — yet  won't 
smash  your  pocketbook  or  your  patience  to 
build. 

Most  CW  operators  agree  that  something  is 
needed  to  weed  out  the  other  437  signals  from 
the  passband  of  the  receiver,  and  many  of  us 
have  settled  on  some  form  of  audio  filter.  One 
of  the  most  popular  is  the  surplus  range  filter, 
with  a  1020-cycle  center  frequency. 

However,  after  an  extended  period  of  listen- 
ing, it's  hard  to  tell  if  a  signal  is  there  or 
not — the  note  seems  to  persist,  even  with  the 
receiver  turned  oflfl 

This  gadget  avoids  that,  by  allowing  you 
to  choose  the  center  frequency  you  want— 50 
cycles  (as  some  veteran  CW  men  prefer)  or 
5000  cycles,  it's  all  the  same  to  the  filter.  Only 
three  capacitors  must  be  changed  to  vary  the 
frequency  at  any  time. 

Here  are  the  complete  specifications: 

Passband  at  6  db  point:  Continually  adjust- 
able from  10  cps  to  more  than  6  kc  while  in 
operation. 

Center  Frequency:  chosen  by  constructor; 
can  be  changed  at  wilL 

Rejection  outside  passband :  Continually  ad- 
justable from  approximately  50  db  to  0  db  by 
selectivity  control* 

Maximum  input:  approximately  1  volt  rms. 

Output  at  maximum  selectivity:  approxi- 
mately 10  volts  rmSi 

Cost  if  all  parts  purchased  new:  approxi- 
mately $5. 


Time  to  build:  approximately  45  minutes. 

Time  to  place  in  operation  after  completion: 
approximately  90  seconds. 

Interested?  Let's  look  at  how  it  works  first, 
then  get  to  the  construction  and  hookup  de- 
tails. 

While  most  audio  filters  of  the  bandpass 
variety  (which  is  the  only  kind  we're  inter- 
ested in  at  the  moment)  are  based  on  resonant 
circuits,  this  one  works  on  the  phase-shift 
principle. 

As  you  know,  an  ordinary  vacuum-tube  am- 
plifier shifts  the  phase  of  the  signal  180  de- 
grees between  grid  and  plate  circuits* 

As  you  probably  also  know,  an  EC-network 
will  shift  the  phase  of  any  signal  applied  to  it* 

Three  EC  networks  connected  in  cascade  can 
be  made  to  shift  the  phase  anywhere  between 
almost  zero  degrees  and  almost  270  degrees  be- 
tween input  and  output,  depending  on  the  fre- 
quency and  the  values  of  R  and  C  employed. 

For  any  given  values  of  R  and  C,  at  some 
point  in  the  frequency  spectrum  the  phase 
shift  through  the  triple  network  will  be  180 
degrees.  To  determine  the  exact  frequency  for 
any  values  of  R  and  C,  use  this  formula: 
R  x  C  x  F  =  65  if  R  is  in  ohms,  C  in  micro- 
farads, and  P  in  kilocycles. 

Now,  if  you  take  a  conventional  amplifier 
and  connect  its  output  to  the  input  of  such  a 
phase-shift  network,  then  connect  the  output 
of  the  phasing  network  back  to  the  input  of 
the  amplifier  tube,  at  the  predetermined  fre- 
quency the  phasing  network  will  add  its  180- 
degree  shift  to  the  180-degree  shift  inherent 
in  the  tube.  As  a  result,  the  feedback  signal 
will  be  in  phase  with  the  input  signal  and  will 
reinforce  it.  Figure  1  shows  a  block  diagram 
of  such  a  circuit,  with  an  isolation  amplifier 
ahead  of  the  active  circuitry. 

So  far,  we  have  the  exact  circuit  of  a  con- 
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TMC  Model  GPE-1  is  a  general  purpose  crystal  controlled  exciter  covering  the 
frequency  range  of  2-32  megacycles  providing  AM,  CW  and  MCW  modes  of 
operation  when  used  with  linear  RF  amplifiers. 

The  Model  GPE-1  features  a  modulation  meter,  push-to-talk  operation  with 
a  wide  variety  of  selectable  audio  inputs,  including  dynamic  or  carbon  microphone, 
tape  recorder  and  telephone.  Radio  teletypewriter  operation  is  also  possible  when 
the  GPE  is  used  in  conjunction  with  an  appropriate  FSK  exciter. 

The  Model  GPE-1  Exciter,  PAL-350  or  PAL-1  K  linear  amplifier  combination  pro- 
vides a  versatile  and  economical  AM,  CW,  MCW  package  which  can  be  easily 
converted  to  full  SSB  operation  at  a  later  date. 
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Figure    1.  Block  diagram   of  phasing  filler. 

ventional  phase-shift  oscillator,  and  you're 
probably  thinking  that  the  positive  feedback 
we've  caused  will  make  the  amplifier  take  off 
wildly  at  this  one  particular  frequency. 

This  would  be  true,  except  for  one  thing. 
The  triple  RC  phase-shifting  network  has  a 
rather  high  loss.  To  be  exact,  only  1/29  of  the 
signal  applied  to  its  input  gets  through  to  the 
output.  Oscillation  can  occur  only  when  the 
gain  around  the  loop  is  equal  to  one  or  more. 

Thus,  by  keeping  the  gain  of  the  amplifier 
tube  lower  than  29,  it  can't  oscillate.  However, 
the  positive  feedback  does  increase  the  tube's 
gain  drastically.  And  at  any  frequency  other 
than  that  for  180-degree  phase  shift,  the  feed- 
back signal  will  be  partially  or  completely  out- 
of-phase  with  the  normal  input  signal. 

For  instance,  if  the  frequency  is  such  that 
phase  shift  through  the  feedback  loop  is  only 
a  few  degrees,  the  feedback  voltage  will  be 
almost  completely  out-of-phase  with  the  input. 
In  addition,  if  the  tube  gain  is  adjusted  for 
maximum  selectivity  (more  about  this  later) 
the  feedback  will  be  almost  equal  in  amplitude 
to  the  normal  input.  The  two  will  then  almost 
completely  cancel  each  other  out,  leaving  a 
null  point  in  the  response* 

As  mentioned  earlier,  if  the  tube  gain  is  29 
or  more,  the  total  loop  gain  will  be  29  (tube 
gain)  times  1/29  (phasing-network  loss)  or 
one — which  allows  oscillation.  Another  way  of 
putting  it  is  that  gain  goes  to  infinity  and 
bandwidth  to  zero  at  the  oscillation  frequency. 

However,  if  tube  gain  is,  say,  28,  then  the 
gain  around  the  loop  will  be  only  28/29.  Since 
this  is  less  than  one,  the  thing  won't  oscil- 
late— but  its  gain  will  be  high  at  the  center 
frequency  (812,  as  a  matter  of  fact)  and  the 
bandwidth  will  be  on  the  order  of  100  cps  at 
the  6  db  points, 

Now,  if  tube  gain  is  reduced  to  unity,  the 
loop  gain  will  be  only  l/2y,  which  will  produce 
only  a  bare  bump  on  the  response  curve.  At 
this  point,  bandwidth  is  at  a  maximum  and 
selectivity  at  a  minimum*  You  can  see  that 
selectivity  is  directly  influenced  by  the  tube's 
gain* 

This  effect  is  illustrated  graphically  in  Pig, 
2  for  various  values  of  tube  gain,  You  can 
see  that,  no  matter  what  the  tube  gain,  the 
gadget  also  acts  as  a  low-pass  filter.  Here's 
why : 

Forgetting  the  phase-shifting  action  of  the 


network  for  a  moment,  you  can  see  that  it's 
also  a  high-pass  filter.  Standard  filter  theory 
tells  us  that  it  will  have  9  db  attenuation  at 
the  frequency  which  makes  capacitor  reactance 
equal  to  resistor  resistance — which  is  some- 
what higher  than  the  phase-shift-design  fre- 
quency. From  that  point  downward  its 
attenuation  becomes  greater  with  frequency  at 
the  rate  of  18  db  per  octave.  Above  that  point 
its  attenuation  approaches  zero. 

Since  attenuation  at  the  higher  frequencies 
is  low,  naturally  there  will  be  greater  feed- 
back through  the  network  at  the  upper  end 
of  the  frequency  range.  Except  for  the  phase- 
shift  properties,  which  are  for  the  most  part 
concentrated  in  a  rather  narrow  region,  this 
feedback  will  be  negative.  This,  then,  reduces 
the  amplifier's  gain  tremendously,  without  re- 
gard for  the  selectivity-control  setting. 

As  an  example,  the  unit  shown  in  the  pho- 
tos—which has  a  480-cps  center  frequency  as 
a  CW  filter — cuts  off  most  frequencies  above 
2500  cps  in  the  wide-band  setting. 

This  is  no  disadvantage  for  most  purposes — 
but  it  does  bear  mentioning. 

Before  going  into  construction  details,  here 
is  the  detailed  design  theory  if  you're  inter- 
ested; it  will  save  you  six  weeks  of  research, 
because  it  has  never  been  published  pre- 
viously: 

Gain  of  the  total  filter  stage  is  calculated 
by  the  standard  feedback-amplifier  formula: 

Kf  =  K/(1  -  KB) 
where  KF  r=  gain  of  the  stage  with  feedback 

K  =  gain  of  the  stage  without  feedback 
and  B  =  transfer  function   of  the  feedback 
network. 

The  only  difficult  thing  about  this  filter 
circuit  i&  calculation  of  B  for  this  formula — 
the  transfer  function  of  the  feedback  network. 
By  use  of  standard  circuit  theory,  it  was  even- 
tually found  to  be: 

B  =  1/  (5X1  -  1)  +  j/  (6X  -  X') 
where  X  =  ratio  of  reactance  to  resistance  at 
particular  frequency 

and  j  =  square  root  of  —1 

It  was  found  easiest  to  calculate  B  sepa- 
rately for  various  values  of  X,  then  substitute 
back  these  values  against  definite  values  of 
R  and  C  to  determine  frequency,  simultane- 
ously taking  the  values  of  B  thus  calculated 
into  the  feedback  formula,  to  determine  the 
response  of  the  amplifier  for  various  values 
of  tube  gain  and  input  frequency.  The  result 
was  the  curves  of  Fig.  2S  which  have  been  ap- 
proximated by  straight  lines  in  the  drawing. 

The  formula  for  choosing  C,  given  R  and 
F,  is  derived  from  the  transfer  function  by 
determining  that  the  second  term  must  dis- 
appear for  phase  shift  to  be  exactly  180  de- 
grees, The  only  real  value  of  X  which  will 
cause  this  term  to  reduce  to  zero  is  the  square 
root  of  six,  and  substituting  this  value  into 
the  standard  capacitive-reactance  formula  re- 
sults in  the  FRC  =  65  equation  given  earlier. 
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R.CA.   POWER   LINE  MONITOR 

Keeps    a    constant    check    on    your 
line   voltage. 

•  Expanded  Scale  •  100  to  140  V.  RMS 

•  Accuracy  ±2%  at  120  V.,  ±3%  it 
100  or  140  V. 

•  Large  4"  meter  face 

•  Convenient  wall  mount 

Mod.  WV-120A      $14:95 
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PRECISION  PLANETARY-VERNIER 

for  exceptionally  fine     tuning 

Superb  craftsmanship  by  Jackson   Bros. 

of    England.    Ball    bearing    drive,    YV 

dfa-    shaft,     iw    long,    6:1     ratio, 

v  y  TB  for  fine  tuning.  Easily  adapt* 

title    to     any    shaft     Comparable 

value  —  $5.95. 

Amateur  Net  $1.50  ea. 
10  for  $13.50 


PRECISION  BALL  DRIVE  DIAL 

Another  superb  product  of  Jackson 
Bros,  of  England.  4"  dia.  dial  with  6:1 
ball  drive  ratio.  Fits  standard  Va" 
shaft  For  that  velvet  touch... 

Amateur  Net  $3.95 


Versatile  Miniature  Transformer 

Same  at  used  in  W2EWL  SSB  Ri*  —  March 
1956  QST.  Three  sets  of  CT  windings  for 
a  combination  of  Impedances:  600  ohms, 
5200  ohms,  22000  ohms.  (By  using  center* 
taps  the  impedances  are  quartered.)  The 
ideal  transformer  for  a  SSB  transmitter. 
Other  uses;  interstage,  transistor,  high 
impedance  choke,  line  to  grid  or  plate, 
etc.  Size  only  2"  h.  i  W  w.  %  W  d. 
New  and  fitlty  shielded. 

Mm   Amateur  Net   $1.39     tA1     *«-,. 
3  lor  $3.49  10  for  $10*75 

ARROW  Authorized  distributor  of  HEATHXIT  equipment 


TO  SAVE  C.0.0.  CHARGES.  PLEASE  INCLUDE  SUFFICIENT 
POSTAGE  WITH  YOUR  ORDER.  ANY  EXTRA  MONEY  WILL  BE 
RETURNED. 

ALL  PRICES  F,O.B.  N.  Y.  C. 

Arrow's  Export  Dcpt.  Shins  To  All  Parts  Of  The  World! 

Prices  Subject  To  Change  Without  Notice. 


PENNWOOD 

NUMERCHRON    CLOCK 

with  1  O  minute 

warning  buzzer 

•  10  minute  repeating;  timer 

buzzes  warning  to  sign  in  your 
cafl  letters 

•  Special  independent  switch 
turns  timer  on  when 
beginning  QS0 

•  Clock  runs  continuously 

•  Glolite  dome  shaped,  full  vision  window  glows  in  the  dark 

•  Walnut  or  ebony  plastic  case,  4"  fi.,  7W  w.,  4"  d. 

Weight  3  lbs.,  HO  V.  60  cy.  Complete  price  $22.50 
Numerical    clock    without    10    minute    timer    $15.00 


24  HOUR  CLOCK 

24  hr.  chrome  plated  8" 
metal  wall  clock.  Inner  dial 
with  south  polar  prelection 
map  of  world  indicates  time 
around  world.  Polar  projec- 
tion dial  adjustable  for  vari- 
ous time  zones,  Shpg*  wt. 
2  lbs. 

110  V,  60  cy.  $8,47 
y  12'\  24  hr,  clock, 

110  V.  60  cy.f  without  world  map.  $13.95 


COMANCHE 
SIGN 

Controllable,  illuminated 
sift  tfcat  tells  the  XYL 
aid  guests  yon  're  trans* 
mining.  Cits  down 
background  QRM.  Can 
hook  rigfct  into  ceil  of  antenna 
cbaige-«Yor  relay  for  controlled 

"ON  THE  AIRVI  signal  when  XMTG.  Heavy  gauge  all  steel  con- 
struction with  handsome  black  or  gray  baked  finish.  Can  be  used 
on  desk  or  tabletop  or  mounted  directly  on  wall.  Dimensions  WhF 
long  i  Vh«  high  x  3"  deep.  Specify  desired  finish  in  black  or  gray 
and  operating  voltage:  6  or  12  VDC,  or  110  AC,  *  -  „ 

Amateur  net    *0'** 


IHLAIR 


MAIL  ORDERS   PROMPTLY  PROCESSED 
SAME   DAY  SHIPMENT   FROM  STOCK 


^ELECTRONICS,  INC. 

65  Cortlandt  Street,  New  York  7,  N.  Y.  •  Dlgby  9-4730 
525  Jericho  Turnpike,  Mineola,  N.  Y.  •  Pioneer  6-86B6 
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Figure   2.   Output   variation    with   frequency 
a  function  of  V2  Gain. 
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Enough  engineering  talk.  Let's  get  on  with 
building  the  filter. 

Constructional^  speaking,  there's  no  critical 
wiring.  You  can  build  it  as  an  outboard  unit, 
like  the  one  shown,  or— if  you  can  find  room 
for  a  12AX7  you  ean  put  it  inside  the  receiver 
Since  the  selectivity  control  is  in  a  cathode 
circuit  at  low  impedance  to  ground,  its  leads 
can  be  relatively  long  with  no  hum  problems. 

Parts  values,  likewise,  are  relatively  uncriti- 
cal. The  common  cathode  resistor  can  be 
anything  from  100  to  1000  ohms,  and  the  phas- 
mg-network  resistors  ean  be  anywhere  from 
22,000  to  100,000  ohms  (with  proper  adjust- 
ment of  the  capacitance  values).  Only  the 
plate  load  resistor  has  definite  requirements— 
it  should  be  within  20  percent  of  the  220K 
value  specified,  to  get  tube  gain  up  to  28  for 
maximum  selectivity. 

Power  requirements  are  6.3  volts  at  600  ma 
for  filaments,  and  250-300  volts  at  approxi- 
mately 15  ma  for  plate  supply. 

When  completed,  the  filter  must  be  hooked 
into  the  receiver.  This  is  best  done  by  breaking 
the  present  connection  at  the  upper  end  of  the 
volume  control  and  inserting  the  filter  at  this 
point,  adding  an  input  capacitor  if  necessary 
to  isolate  dc  from  the  tube  grid.  Since  this  is 
an  active  rather  than  a  passive  filter,  it  must 
be  placed  ahead  of  the  volume  control.  Other- 
wise, the  set's  output  will  probably  run  you 
out  of  the  room. 

With  the  filter  inserted,  set  it  for  minimum 
selectivity  (5K  pot  in  maximum-resistance 
position)    and  turn  on  the  receiver.  Tune  to 
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one  of  the  Novice  bands  and  adjust  for  proper 
reception  of  a  signal  with  a  beat  note  of  about 
the  pitch  you  built  the  filter  to  pass. 

Now  crank  up  the  selectivity  control  slight- 
ly.  If  the  signal  doesn't  get  louder,  tune  care- 
fully to  vary  the  pitch  a  bit  and  see  if  it  peaks. 
If  you  still  get  no  effect,  crank  up  the  selec- 
tivity pome  more. 

Somewhere  in  the  process,  you'll  discover 
the  peak  point  of  the  filter.  Leave  the  tuning 
alone  from  here  on  in,  but  adjust  selectivity 
slowly  until  you  reach  maximum.  YouTl  prob- 
ably have  to  turn  the  volume  down  a  bit  as 
you  proceed.  Now,  listen  for  the  other  signals 
you  undoubtedly  heard  all  around  the  desired 
one  when  you  started  this  process.  You  can 
still  find  them,  if  you  listen  closely,  but  they're 
way,  way  down.  This  is  the  ideal  situation  for 
CW  reception,  since  you  can  still  tell  how  bad 
the  interference  is  but  the  signal  you  want 
is  in  the  clear  for  copying. 

The  reason  for  interaction  between  the  se- 
lectivity and  volume  is  implied  a  few  para- 
graphs back— gain  of  the  filter  tube,  at  center 
frequency,  varies  from  approximately  one  to 
more  than  800  as  you  adjust  the  selectivity 
i-ontrol.  This  means  that  you  must  cut  back 
the  audio  to  keep  the  same  signal  output  level. 
At  about  this  point,  you  may  be  multiplying 
that  gain  figure  of  812  times  the  1-volt  maxi- 
mum input  and  trying  to  reconcile  the  theoriti- 
cal  812-volt  output  with  the  10-volt  figure 
quoted. 

Here's  what  happens:  The  tube  can  deliver 
only  so  much  output,  no  matter  what  its  gain. 
As  overall  gain  goes  up,  the  tube  runs  into 
saturation,  thereby  clipping  all  signals  at  a 
10-volt  level. 


Figure    3.    Phase    Shift    Filter.    Values    of  three 

capacitors    (C)    are    determined    by    frequency 
desired.  Formula  is: 

C=0.0024/F  where  F  is  frequency  In  tc. 

However,  the  feedback  process  cleans  up  the 
clipped  signal  to  the  point  that  no  distortion 
is  noticed.  Bandwidth  remains  narrow,  and  the 
result  is  a  clean,  in-tbe-elear  signal  to  copy. 
As  an  additional  benefit,  noise  pulses  are 
clipped  off  also,  making  an  additional  noise- 
li miter  unnecessary. 

This  filter  has  even  been  used  to  copy  80- 
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meter  signals  through  hash  from  a  nearby 
TV  receiver's  horizontal  oscillator,  complicated 
by  a  washing-machine  motor,  an  electric  fan, 

and  the  neighbor's  power  saw.  No  better  testi- 
monial can  be  written— without  the  filter,  the 
signal  couldn't  even  be  found  in  that  mess! 

•  .  ,  K5JKX/6 


fin  xi/JJ  iament 


The  dishes  are  done,  the  chillun's  uht>(L 
The  cat  is  out,  and  the  dog  is  fed. 
The  house  is  quiet  9  the  day  is  complete* 
And  1  am  practically  out  on  my  feet, 


There  is  the  bed*  so  snug  and  warm* 
Pre  longed  for  it  since  early  morn* 
Rut*  do  I  go*  now  that  all  is  done? 
Of  course   not*   now's  the   time  for  fun! 


For  mine  is  the  hobby  of  grid  dip  and  toad 
Of  learning  some  theory*  and  practicing  code. 
Of  checking  the  meter  and  logging  the  call, 
IF  hat  am   I?  A  radio  amateur*  thaCs  all. 


I  tune  up  the  rig,  (Tin  starting  to  smile) 
Turn  the  beam  to  the  north  (weHl  try  there  for 

awhile). 
And  amid  all  the  calls  of  CQ*  CQ* 
I  clean  forget  Pm  tired  and  blue, 


There**  that  VE4  Pve  been  trying  to  get* 
And  the  happy  voices  of  the  Clam  Diggers  Net, 
Pm  a  mother*  yes*  and  proud  of  it  too* 
But  Pm  also  an  amateur*  a  ham  like  you! 

Muriel  Joan  Smith,  WA2GXT 


Directional  Power  Coupler 


MEASURE: 

STANDING 
WAVE  RATIO! 
FIELD 
STRENGTH! 

TRANSMISSION 
LINE  LOSS! 

MONITOR: 

POWER 

OUTPUT! 

MODULATION! 


$2995 


\  directional  power  coupler  that  will  operate 
lliruughout  the  range  from  50  to  500  mcs  and 
be  left  permanently  in  the  transmission  line 
at  power  levels  up  to  1000  watts  continuous. 
Available  in  52  or  75  ohm  impedance.  A  quar- 
ter wave  whip  type,  sealed  antenna  and  a 
diode  coupled  tuned  circuit  may  be  con- 
nected to  the  R.F.  connectors  to  convert  the 
coupler  to  a  tunable  field  strength  meter  cov- 
ering the  range  of  50  to  500  mcs  (accessories 
described  in  Bulletin  E-5275-2,  see  illustra- 
tion below).  Units  supplied  with  SO-239  RJ\ 
connectors,  for  type  "N,"  add  $1.66  to  order. 
Direct  ear  phone  connection  U  made  to  the 
audio  output  jack  to  monitor  modulation.  All 
units  are  adjusted  to  insure  perfect  meter  cali- 
bration and  shipped  with  installation  instruc- 
tors phi:*  handy  reference  chart.  When  order- 
ing specify  impedance. 


CONN.  RESIDENTS  ADD  3V2%  SALES  TAX.  POSTAGE 
PREPAID    ON   CASH    ORDERS    WITHIN   THE    U.   S,   A. 

DESIGNERS  AND  MANUFACTURERS  OF  AMATEUR, 
COMMERCIAL  AND  MILITARY  PRODUCTS  IN  THE 
SPECTRUM  OF  50  TO  500  MCS, 


VHF-UHF 


ASSOCIATES 
P.  O.  BOX  1068 
FAIRFIELD.  CONN. 


HAM  SHACK  NOVELTY 

Authentic- looking,  two-color  certificate  claiming  tongue- 
in-cheek  ownership  of  an  acre  on  the  Moon's  surface. 
Ideal  gift  or  conversation  piece  for  shack,  bar,  den  or 
office.  (St*  Pg.  119— Jan.  61,  CQ,)  With  gold  seal  and 
name  and  call  inscribed  only  $L0O  each.  Six  for  $5.00. 
Send   check   or  M-O,   to — 

BOX  DXG,  1738  —  201   St.,  Bayslde  60.  N.  Y, 


CXZ3EXSE": 
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Watch  for  J.  J.  Candee's 

CHRISTMAS   SPECIALS 
rn  next  month's  issue! 
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Jim  Kyle  K5JKX/6 

1951    Stanford  Avenue 
Santa  Susana,  California 


Quick 
Mobile  Rig 


Simple 


Conversion  of  a  Citizens  Band  Unit 


D~~  iscussion  still  rages  about  the  Class  D 
citizens  band,  and  since  we  ain't  mad  at 
nobody  we  aren't  taking  any  sides — but  it's 
true  that  many  persons  are  getting  an  intro- 
duction to  radio  communication  through  CB 
activity,  and  some  of  them  are  becoming  hams. 

Naturally,  since  ham-type  operation  is  pro- 
hibited on  27  mc,  they  find  they  have  an  item 
of  equipment  which  is  unusable  in  their  ham 
efforts. 

Change  of  subject  briefly.  With  sunspots 
on  the  rapid  wane  and  the  low  expected  some 
time  early  in  1964,  the  higher-frequency  bands 
are  going  to  become  as  dead  as  the  VHF 
regions  are  now.  The  DX  chasers  are  going 
to  be  forced  to  come  down  to  40  and  80,  thus 
crowding  the  rag-chew  gang  and  the  mobiles 
to  other  bands. 

The  conversion  procedure  described  here 
provides  one  answer  to  both  the  situations 
mentioned  above.  For  the  CBer- turned-ham, 
it's  a  way  to  use  his  existing  equipment.  For 
the  mobileer  crowded  off  the  high  end  of  75, 
it's  a  fast  way  to  get  on  another  band  which 
won't  be  so  crowded. 

The  starting  point  is  a  CB  transceiver  in 
working    order.     We    used    an    International 


KB-1,  but  similar  principles  apply  to  all  of 
them  and  we'll  take  some  time  to  show  a  few 
direct  applications  to  other  rigs. 

Like  many  other  CB  rigs,  the  KB-1  is  a 
superhet  receiver  combined  with  a  5-watt 
plate-input  transmitter.  Power  supply  and 
audio  are  shared  by  both  transmitter  and  re- 
ceiver. The  conversion  to  ham-band  usage 
consists  of  two  steps:  converting  the  receiver, 
and  converting  the  transmitter. 

Before  we  start  converting,  though,  let's 
pick  the  band  we're  going  to  use.  In  this  con- 
version, we're  moving  to  20  meters,  on  the 
assumption  that  20  will  be  dead  for  DX  within 
a  year.  Similar  procedures  would  be  used  to 
go  to  any  other  band  desired. 

The  KB-1  receiver  is  a  double  conversion 
type,  with  a  crystal-controlled-converter  as- 
sembly feeding  a  tunable  if  strip,  This  part 
of  the  conversion  is  simplicity  itself,  since 
International  makes  converter  boards  for  the 
KB-1  covering  20,  15,  10,  and  6  meters  in 
addition  to  the  CB  board.  Just  get  the  re- 
placement board,  remove  the  original  (un- 
soldering seven  connections),  replace  it  with 
the  new  one,  and  reconnect  the  seven  leads. 
Receiver  conversion  is  now  complete. 

The  transmitter  board  of  the  KB-1  consists 
of  one  printed  circuit  board,  bearing  a  crystal, 
two  coils,  some  resistors  and  capacitors,  and 
a  6AU8  tube.  As  shipped  from  the  factory, 
the  board  is  pre-tuned  for  operation  at  crystal 
frequency  into  a  52-ohm  load  at  a  power 
input  of  5  watts. 

For  most  efficient  operation,  some  surgery 
was  required  on  the  20-meter  board  installed 
here.  Values  of  two  resistors  and  one  capaci- 
tor were  changed,  and  three  turns  were  re- 
moved from  the  plate  winding  of  coil  L2, 
Power  output  was  raised  from  less  than  a 
watt  to  about  1-5  watts  at  the  same  input, 
and  linearity  of  modulation  was  increased 
greatly.  The  changes  are  shown  in  detail  on 
the  schematic  diagram.    Since  they  will  prob- 
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WHAT  MAKES   THE  VFO   IN   A  200V  LINEAR? 

A  combination  of  a  unique  electrical  circuit  and 
mechanical  correction  system. 

The  main  tuning  is  accomplished  by  turning  a  shaft 
ten  times  to  cover  one  megacycle  between  5  and  6  mc.  The 
main  tuning  shaft  advances  a  powdered  iron  slug  into  a  coil 
to  lower  the  frequency.  The  main  tuning  coil  is  wound  at 
a  non-uniform  rate;  so  the  frequency  versus  dial  rotation 
approaches  a  linear  characteristic.  Since  it  is  difficult  to 
control  the  winding  accuracy  to  provide  exact  dial  linearity 
over  the  one  megacycle  range,  a  second  coil  is  connected  in 
series  to  provide  vernier  frequency  correction.   The  slug  of 
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CORRECTOR 


this  second  coil  is  mechanically  arranged  to  obtain  correction 
information  from  a  hill  and  dale  track  created  by  the  ball- 
shaped  ends  of  23  adjustable  screws.  One  of  the  screws 
appears  every  50  kc  in  an  adjustment  hole  accessible  through 
a  plug  button  on  top  of  the  VFO.  By  progressively  adjusting 
these  screws,  it  is  possible  to  make  the  output  frequency 
zero  beat  with  the  kc  scale  every  50  kc  across  the  VFO  range. 

The  adjustments  should  be  made  using  a  crystal  cali- 
brator that  has  been  set  for  zero  beat  with  WWV. 
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Write  for  a  200V  brochure 
with  detailed  specifications 


\jJ"y 


Wes  Schum,  W9DYV 


.  * 
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A  tvbsidiary  of  Z»nWr  Radio  Corporation 
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ably  improve  operation  of  the  15,  10,  and  6 
meter  transmitter  boards  as  well,  let's  ex- 
amine the  reasoning  behind  the  changes. 

Capacitor  C4  was  increased  in  value  to  im- 
prove the  Q  of  the  output  tank  circuit;  if  an 
antenna  of  other  than  50  ohms  impedance  is 
used,  it  might  be  well  to  leave  C4  unchanged. 
The  coil  change  increased  output  by  increas- 
ing coil  Q  for  the  same  amount  of  capacitance. 

Resistors  Rl  and  R3  were  both  originally 
47  K  ohms,  since  in  CB  service  the  KB-1  out- 
put stage  is  operated  as  a  frequency  doubler. 
In  this  type  of  operation,  high  bias  (obtained 
from  large  grid  resistors)  is  essential  to  get 
any  kind  of  efficiency  in  the  doubling  process- 
However,  when  the  unit  is  operated  straight 
through  a  crystal  frequency,  both  resistors 
must  be  reduced  to  15K  ohms  to  increase  the 
tube's  conduction  angle  and  thus  improve 
power  output* 

One  other  change  is  made  in  the  trans- 
mitter-board installation.  Originally,  the  blue 
lead  of  combination  modulation-output  trans- 
former Tl  supplied  modulated  B+  to  the  final. 
Tests  showed  that  the  mismatch  introduced  to 
the  transformer  resulted  in  less  effective  mod- 
ulation than  if  Heising-type  constant-current 
modulation  were  used.  Therefore,  the  blue 
lead  is  left  disconnected  (tape  the  end  to  pre- 
vent shorts)  and  the  final  B+  (eyelet  5)  is 
connected  to  the  plate  of  the  6AQ5  (brown 
lead  to  transformer).  The  resulting  modula- 
tion level  is  approximately  30  percent  higher 
than  before,  for  the  same  audio  input. 

Physical  installation  of  the  modified  trans- 
mitter board  is  a  bit  tricky.  First  remove  the 
speaker  and  the  6AU8  tube.  Then,  with 
plenty  of  patience,  remove  the  four  attach- 
nuts.  At  this  point,  unsolder  the  five  connec- 
tions (eyelet  2  is  blank)  to  the  board  and  lift 
the  board  free*  Install  the  new  board,  tighten 
the  four  nuts,  and  resolder  the  five  connec- 
tions, being  sure  to  modify  the  final  B+  con- 
nection as  described  above.  Replace  the  tube, 
and  finally  mount  the  speaker  back  in  place. 

This  completes  the  conversion,  and  you're 
ready  to  go  on  the  air.  Keep  in  mind  that  1  % 
watts  of  output  into  the  antenna  isn't  much 
on  20  at  the  moment,  and  don't  expect  to  slam 
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OSC    _ND    FIL     CATh     «OD      OUT 
B+  U  G+       POT 

Conversion  to  20M:  Change  Rl  to  I5K,  R3  to 
I5K,  C4  from  36  mmfd  (not  5  as  marled)  to 
51  mmfd,  and  remove  three  turns  from  L2 
primary.  A  14,250  kc  crystal  will  put  you  in  th# 
AM  part  of  the  phone  band* 


through  over  he  California  kilowatts!  How- 
ever, when  the  activity  drops  off  a  bit  this 
unit  should  give  an  effective  10-mile  working 
radius,  adequate  for  local  mobiling. 

The  receiver,  rated  at  0,2  microvolt  sensi- 
tivity, is  one  of  the  hottest  this  writer  has 
ever  seen  on  20.  Its  selectivity  (10  kc  at  — 30 
db)  could  stand  improvement,  but  when  the 
band  is  relatively  quiet  this  unit  digs  in  and 
pulls  the  weak  ones  through.  Even  under 
marginal  conditions,  if  the  signal  is  present 
at  all  this  receiver  will  make  Q5  copy  out 
of  it.  The  squelch  takes  a  couple  of  micro- 
volts to  operate,  making  it  a  bit  of  a  luxury  on 
20,  but  when  signals  are  strong  enough  to 
trigger  it  properly  it  works  just  like  the 
book  says. 

Earlier,  we  said  we'd  show  direct  applica- 
tions of  this  gimmick  to  other  CB  rigs.  The 
modified  KB-1  transmitter  board  (designated 
as  unit  D)  is  available  from  International, 
and  may  be  used  to  replace  the  transmitter 
section  of  any  CB  rig  which  operates  at  250- 
300  volts  on  the  plates.  The  receiver  boards 
are  only  applicable  to  double-conversion  super- 
hets  with  a  6-mc  tunable  if,  though. 

If  your  CB  rig  uses  single  conversion,  or  is 
a  superregen,  the  best  bet  is  to  retune  the 
front  end  and  oscillator.  Using  a  grid-dip 
meter,  remove  turns  from  the  appropriate 
coils  until  the  signal-frequency  circuits  tune 
to  the  ham  band  you  want  and  the  oscillator 
tank  circuit  tunes  to  the  ham  frequency  plus 
the  amount  of  the  if.  In  other  words,  to  tune 
20  meters,  adjust  signal  ^frequency  circuits  to 
cover  14.2  to  14,35  mc  and  the  oscillator  cir- 
cuit (if  your  if  is  455  kc)  to  conver  14.655 
to  14.9  mc 

Since  the  CB  rigs  do  not  include  circuitry, 
and  addition  of  a  BFO  would  play  havoc  with 
the  noise  limiter  and  squelch,  modification  to 
cover  CW  bands  or  to  receive  SSB  is  not  too 
practical.  However,  for  low-power  AM  use, 
such  a  conversion  makes  a  quick  and  simple 
mobile  rig.  The  only  thing  lacking  is  power — 
and  we're  working  on  that.  Look  for  a  later 
article  on  a  50-watt  outboard  amplifier  for  the 
converted  citizens  bander*  _  „  _  K5JKX/6 
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TPhe  single  sideband  transceiver  to  be  de- 
A  scribed  was  built  mainly  from  war  surplus 
parts  but  has  the  features,  versatility,  and 
performance  found  only  in  the  best  single  side- 
band equipment.  With  a  little  bit  of  sweat,  a 
lot  of  patience,  plenty  of  time  and  a  certain 
amount  of  scrutinizing  at  the  local  surplus 
stores,  this  entire  rig:  should  easily  be  built  for 
under  a  hundred  dollars. 

This  single  sideband  transceiver  covers  all 
of  the  amateur  phone  bands  from  10  through 
75  meters.  It  will  operate  on  upper  sideband, 
lower  sideband,  or  AMf  has  a  peak  power  in- 
put capacity  in  excess  of  200  watts,  can  be 
either  manually  or  VOX  operated,  switches 
antennas  when  changing  bands,  has  phone 
patch  provisions,  provides  for  the  monitoring 
of  final  plate  current,  antenna  current  and 
external  field  strength,  and  is  completely  con- 
tained in  a  cabinet  measuring  only  15%"  long, 
9"  deep  and  7"  high. 

To  those  of  the  ham  fraternity  who  have 
operated  SSB  transceivers  little  need  be  said 
regarding  their  merits,  especially  when  SSB 
mobile  operation  is  contemplated, 

Basically  this  transceiver  is  of  quite  straight- 
forward design,  using  the  filter  method  for 
suppression  of  the  unwanted  sideband  and  for 
providing  an  extremely  high  degree  of  receiver 
selectivity.  Pig*  1,  showing  the  block  diagram, 
shows  both  transmitting  and  receiving  sec- 
tions of  the  transceiver  sharing  a  common 
VFO,  a  common  master  osc.  and  a  common 
if  amplifier  circuit. 

An  easy  concept  to  understanding  SSB 
transmitters  is  to  think  of  them  as  a  super- 
heterodyne receiver  in  reverse,  starting  with 
an  audio  signal  and  ending  with  an  rf  signal. 

The  use  of  a  high  frequency,  high  selectivity 
lattice  filter  eliminates  the  need  for  double 
conversion  both   in   the   transmit  and   receive 


m 
7 


sections  of  the  transceiver,  since  the  high  fre- 
quency of  the  if  amplifier  eliminates  the  prob- 
lems of  image  rejection  and  the  high  selectivity 
of  the  lattice  filter  provides  the  degree  of 
selectivity  normally  obtained  only  at  low  fre- 
quencies. This  greatly  simplifies  both  band 
switching  and  send- receive  switching  and 
greatly  reduces  the  number  of  tubes  and  tuned 
circuits  required  without  reducing  perform- 
ance. One  of  those  high  frequency  lattice  filters 
can  be  purchased  for  around  $40  or  can  be 
readily  assembled  from  surplus  components  far 
a  couple  of  dollars  and  a  little  time- 
In  talking  with  many  hams  on  the  air,  the 
mere  mention  of  building  a  "filter  rig"  petri- 
fies them  and  for  the  heck  of  it  I  cannot  under- 
stand why*  In  reality,  the  filter  rig  takes  less 
equipment  for  its  alignment  and  construction 
than  the  phasing  job,  is  just  as  easy  to  con- 
struct, and  I  am  sure  that  most  experienced 
SSB  hams  will  agree  with  me  that  it  is  the 
preferable  way  to  build  a  SSB  rig.  The  per- 
formance of  a  transceiver  using  one  of  these 
high  frequency  half  lattice  filters  compares 
very  favorably  with  that  obtained  from  the 
better  quality  sideband  gear  at  a  fraction  of 
the  cost  of  these  commercially  built  units. 

The    ability    to    grind    or   etch    crystals   and 
wind  coils,  and  the  access  to  a  VOM,  a  VTVM, 
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and  a  reasonably  well  calibrated  receiver  are 
the  only  prerequisites  necessary  to  build  this 
SSB  transceiver. 

To  facilitate  convenience  of  operation  of  this 
transceiver  many  features  have  been  incorpo- 
rated into  its  design,  such  as  VOX  operation, 
bandswitehing,  good  selectivity,  good  band- 
spread,  good  stability,  both  SSB  and  AM  op- 
eration, monitoring  of  antenna  current  as  well 
as  final  plate  current,  and  antenna  switching 
with  band  switching.  Also  the  rig  had  to  be 
equal  in  quality  to  the  better  quality  SSB 
gear,  and  be  relatively  easy  to  construct  and 
ervice. 

There  are  several  circuits  used  in  this  trans- 
ceiver that  do  not  follow  usual  amateur  SSB 
design.  These  are  the  use  of  a  fully  balanced 
modulator,  a  fully  balanced  product  detector 
and  a  fully  balanced  mixer,  the  use  of  a  high 
level  mixer  to  directly  drive  the  final  ampli- 
fier, the  use  of  proper  matching  between  re- 
ceiver mixer  and  the  lattice  filter  to  obtain 
higher  receiver  performance,  the  use  of  a  built- 
in  antenna  current  meter  to  facilitate  tune-up, 
the  use  of  a  final  amplifier  screen  regulator 
not  using  VR  tubes,  and  the  use  of  a  coupling 
driver  between  the  output  of  the  if  strip  and 
the  high  level  mixer  or  product  detector  to 
improve  linearity. 

Basically  the  transmitter  rf  section  is  quite 
simple  and  straightforward.  A  crystal  con- 
trolled master  oscillator  develops  the  original 
signal  at  either  a  frequency  of  5-438  mc  or 
5.442  mc,  being  either  slightly  lower  or  slight- 
ly above  the  if  pass  band,  and  as  in  most 
filter  type  SSB  rigs,  passes  into  a  balanced 
modulator  followed  by  a  2  section  cascaded 
high  frequency  half  lattice  filter  having  a  pass 
band  of  approximately  3  kc  at  5,440  mc,  The 
output  of  this  filter  is  then  amplified  through 
2  if  amplifier  stages  operating  at  5.44  mc  and 
fed  to  the  grids  of  a  high  level  balanced  mixer 
through  a  push-pull  coupling  follower.  The 
cathodes  of  this  high  level  balanced  mixer  are 
driven  directly  from  the  VPO  plate  tank 
through  balanced  coupling  links  and  the  out- 
put of  this  balanced  mixer  drives  the  parallel 
connected  6146's  in  the  final  amplifier, 

The  if  amplifier,  the  VFO  and  the  master 
oscillator  are  common  for  both  the  receive  and 
transmit  operations  and  all  send-receive 
switching  circuits  with  the  exception  of  the 
antenna  relay,  are  electronically  switched  to 


avoid  the  use  of  special  relays  in  the  send- 
receive  switching  operation. 

The  receiver  section  is  also  quite  straight- 
forward, consisting  of  an  rf  stage  using  a 
cascode  connected  6BQ7,  a  mixer  stage  using 
a  12BE6,  two  if  stages,  an  AM  detector,  a 
balanced  product  detector  and  two  stages  of 
audio  amplification. 

Very  conventional  audio,  VOX,  and  anti- 
VOX  circuits  are  included  which  provide  for 
VOX  operation,  push-to-talk  operation,  manual 
operation  and  loudspeaker  operation  using 
VOX. 

Use  of  High  Frequency  Lattice  Filters 

As  more  hams  are  experimenting  with  high 
frequency  lattice  filters,  many  of  the  tech- 
niques necessary  for  the  proper  adjustment 
and  construction  of  these  units  are  being  de- 
termined. There  have  been  a  number  of  articles 
written  regarding  the  construction  of  these 
filters  as  well  as  ways  to  improve  their  per- 
formance.1 

Like  most  other  experimenters,  I  dug  into 
the  problem  of  constructing  a  cascaded  half 
lattice  filter  by  reading  the  existing  articles 
available  and  then  doing  the  construction  and 
testing.  I  was  somewhat  disappointed  at  first 
in  the  performance  of  these  filters  in  that  they 
exhibited  too  much  dip  in  their  pass  bands  and 
too  low  an  impedance  to  match  correctly  with 
the  output  of  a  receiver  mixer  stage.  Both  of 
these  shortcomings  were  finally  overcome  by 
the  installation  of  a  proper  impedance  match- 
ing network  between  the  mixer  output  and  the 
filter  inpu^  which  greatly  reduced  filter  in- 
sertion loss  and  produced  flat  topped  band  pass 
response.  The  impedance  matching  trans- 
former used  to  couple  into  the  lattice  filter 
accomplishes  an  impedance  transformation  of 
about  10  to  1  to  more  properly  match  the 
lattice  filter  to  the  output  of  the  mixer. 

In  constructing  the  cascaded  half  lattice  fil- 
ter it  is  important  to  have  excellent  isolation 
between  its  input  and  output  terminals.  This 
can  be  achieved  easily  by  simple  shielding  pro- 
cedures. The  coupling  transformer  (T2)  is 
constructed  by  bi-filar  winding  two  lengths  of 
#28  gauge  wire  on  a  %"  toroid  form.1 

Use  was  made  of  surplus  FT243  crystals  in 
the  5*4  mc  region  for  the  elements  of  the 
lattice  filter.  These  crystals,  when  properly 
aligned  and  used,  will  produce  a  flat  band  pass 
characteristic  for  about  3  kc  with  extremely 
sharp  skirt  selectivity  and  transmitter  adja- 
cent sideband  rejection  equal  to  the  more  ex- 
pensive SSB  commercial  units  on  the  market 

The  first  step  in  the  construction  of  the 
lattice  filter*  which  is  the  most  important 
single  unit  in  the  transceiver,  is  to  obtain 
several  surplus  FT243  crystals  in  the  5.5  mc 
region.  These  can  be  obtained  reasonably  at 
most  surplus  stores*  Crystals  in  the  frequency 
ranges  between  approximately  5.2  and  5.8  me 
can  be  used,  keeping  in  mind  that  these  fre- 


34 


73  MAGAZINE 


You  must  have  worked  a 


6  METER 
TRANSCEIVER 


A  Compact,  Top 


Station  for  just  $1 39."! 


CHECK  THESE    EXCLUSIVE  99'er    FEATURES: 


Dual  Conversion  SUPERHET  with  Squelch,  Noise 
Limiter,  S  Meter,  AVC. 

Low  Noise  RF  Preamplifier, 

Stable  —  Selective  —  Vernier  Tuning  — 
Built-in  Speaker. 


8  Watt  Crystal  Control  led  Transmitter 

9  Tubes  and  Rectifier  —  14  Tube  Performance. 
Completely  Wired  and  Tested  with  AC  Power  Supply. 
6/12  Volt  Mobile  Adapters  Available. 


Ctyf 


LABORATORIES 


504  ROUTE  53,  MT,  TABOR,  N.  J.  •   OAkwood  7-6800 


Ask  your  Clegg  Distributor  (listed  below)  for  full   information.   Hell   be   glad  to   serve   you. 


Arizona 
Southwest  Electronic    Devices,   Phoenix 

California 
Henry  Radio,  Los  Angeles,  Severn*,  Hemet 

Western  Radio  A  TV  Supply,  Son  Diego 
Minion  Horn  Supply  Co.,  Riverside 

Connecticut 
Kaufman  Electronics,  Bridgeport 

Delaware 
Delaware  Electronics  Sup.,  Wilmington 

Florida 
Amateur  Radio  Center,  Inc.,  Miami 

Hlinc 
Allied  Radio,  Chicago 

Indiana 

Brawn  Distributors,  Fort  Wayne 

Var\  Sickle  Radio  Supply,  Indianapolis 

Iowa 
World  Radio,  Council  Bluffs 

Kansas 
Acme  Radio  &  T*  V.,  Hutch  rnsofl 


Maryland 
Key  Electronics,  Wheaton 

Massachusetts 

De  Membra  Radio  Supply,  Boston 

Radio  Shock,  Boston 

Graham  Radio  Co.,  Reading 

Michigan 

Purchase  Radio  Supply,  Ann  Arbor 

Radio  Parts,  Inc.,  Grand  Rapids 

Missouri 

Henry  Radio,  Hurler 

Walter  Ashe,  St,  Louis 

New  Mexico 

Cor  Parts  Depot,  Rotwell 

Valley  Engineering,  Los  Alamos 

New  Jersey 

federated  Purchaser,  Mountainside 

Terminal-Hudson,  Newark 

New  York 

Terminal  Electronics,  New  York 

Harrison  Radio  Corp.,  New  York 


North  Carolina 
Dalton-Hege,  Winston^Salem 

Ohio 
Universal  Service,  Columbus 
Sternberg*,  Inc.,  Cincinnati 

Oklahoma 
Radio,  Inc.,  Tulsa 

Pennsylvania 

Tydings  Company,  Pittsburgh 

Eugene  G,  Wile,  Philadelphia 

South  Carolina 
Dixie  Radio  Supply  Company,  Sumler 

South  Dakota 
Dakota  Supply,  Yankton 

Virginia 
Key  Electronics,  Arlington 

Washington 
Radio  Supply  Company!  Seattle 


NOVEMBER   1961 


35 


Bloct    Diagram:    SSB    Filter    Transceiver.    Send* 

Receive  switching  is  accomplished  by:  I  )  Relay 
switching  antenna  circuits;  2)  Electronically 
muting  the  receiver  mixer  and  product  detector 

quencies  are  approximately  halfway  between 
the  7  and  3.5  me  bands,  allowing  for  a  reason- 
able separation  between  if  and  signal  fre- 
quencies when  operating  these  two  bands. 
Grinding  or  etching  of  the  crystals  in  the  lat- 
tice filter  should  be  done  with  enough  accuracy 
to  provide  a  separation  of  1500  cycles  between 
the  crystal  pairs. 

When  choosing  the  proper  crystals  at  the 
surplus  store,  it  is  wiser  to  select  those  of  a 
single  make  and  frequency  to  insure  similar 
crystal  and  holder  dimensions.  This  will  result 
in  a  minimum  amount  of  crystal  shifting.  Once 
the  crystals  are  ground  and  assembled,  they 
can  be  soldered  permanently  into  place  in  their 
shield  can.  Care  should  be  taken  in  selecting 
crystals  to  insure  that  there  are  no  spurious 
crystal  responses  of  consequence  within  a  100 
kc  of  the  if  pass  band  on  either  side. 

Mixer  Muting  and  Design 

One  source  of  difficulty  experienced  in  the 
design  of  a  transceiver  is  the  problem  of 
regenerative  feedback  occurring  back  through 
the  unused  mixer  where  the  if  amplifier  is 
common  is  both  receive  and  transmit  modes. 
Unwanted  oscillations  will  occur  if  means  are 
not  taken  to  insure  that  the  transmitter  mixers 
are  completely  muted  in  the  receive  condition, 
or  if  the  receiver  mixers  are  not  muted  com- 
pletely during  the  transmit  condition.  The 
usual  means  of  inactivating  the  mixers  is  to 
short  one  of  the  mixer  inputs  and  remove  the 
input  signal  from  it,  but  this  requires  relay 
switching  of  the  high  frequency  rf  circuits. 
Another  approach  which  is  employed  in  this 


in  the  transmit  mode  and   muting  the  transmit* 

ter  mixer  and  balanced  modulator  In  the 
receive  mode;  3)  Switching  H  bias;  4)  Switch- 
ing  300  volts  to  receiver  audio  or  final  screen. 

transceiver  is  to  mute  the  unused  mixers  elec- 
tronically by  applying  the  correct  bias  to  cut 
off  the  unused  mixers.  (The  term  "mixer" 
applies  to  mixers,  balanced  modulator  and 
product  detector,  which  are  all  forms  of  mix- 
ers. ) 

In  order  to  keep  the  distortion  products  and 
spurious  responses  to  a  minimum,  the  high 
level  mixer,  the  balanced  modulator  and  the 
product  detector  are  all  of  double  balanced 
input  design.  The  use  of  a  double  balanced 
mixer  for  driving  the  final  amplifier  stage  al- 
lows for  moderate  power  handling  capability 
with  fewer  undesirable  mixer  products,  great- 
er attenuation  of  the  VFO  signal  which  is 
cancelled  by  the  push-push  arrangement  of 
this  stage  and  greater  attenuation  of  the  even 
harmonics  of  the  if  frequency,  one  of  which 
appears  near  the  edge  of  the  21  mc  band. 

The  balanced  product  detector  used  in  this 
transceiver  has  the  advantage  over  the  single 
ended  variety  in  producing  fewer  undesirable 
mixer  products.  A  true  product  detector  should 
produce  only  products  between  the  incoming 
signals  and  the  local  oscillator  and  not  those 
between  various  incoming  signals.  The  methods 
used  here  to  accomplish  this  is  to  apply  large 
oscillator  signal  level,  low  input  signal  level 
and  to  provide  a  push-push  arrangement  for 
cancelling  the  beats  developed  between  various 
incoming  signals  in  its  audio  output.  Sideband 
quality  comparable  with  AM  is  obtained  by 
using  a  product  detector  of  this  design.  This 
should  really  appeal  to  the  died-in-the-wool 
AM  boys. 

The  product  detector  circuit  uses  one  double 
triode  (Y13),  The  grids  of  this  tube  are  driven 
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in  push-pull  from  the  attenuated  output  of 
transmitter  mixer  driver,  applying  only  a  small 
fraction  of  the  if  output  signal  to  its  grids. 
The  cathodes  are  also  driven  in  push-pull  from 
one  of  the  bi -filar  wound  link  coils  on  the  mas- 
ter oscillator  (BFO)  plate  transformer  (T5). 
The  cathode  resistor  R79  has  been  selected  to 
provide  proper  bias  for  good  mixer  operation. 
Grid  signals  which  mix  with  each  other  due 
to  the  non-linearity  existing  in  two  tube  halves 
of  the  product  detector  cancel!  in  the  anode 
circuit  since  the  generated  signals  are  180° 
out  of  phase  from  each  half. 

The  above  reasoning  about  balanced  product 
detectors  was  also  applied  to  the  balanced 
modulator  stage  which  is  also  completely  bal- 
anced with  respect  to  both  circuits. 

VFO  Circuit 

Good  oscillator  stability  is  one  of  the  most 
important  considerations  when  dealing  with 
SSB  since  a  small  amount  of  drift  will  require 
frequent  re  tuning  to  reestablish  intelligibility. 
This  can  be  quite  a  nusiance  to  all  concerned 
and  can  easily  be  avoided  by  careful  planning. 
There  have  been  numerous  articles  written 
regarding  VFO's,  VXO's  and  heterodyning  os- 
cillators. The  VFO,  of  all  of  these  types,  takes 
the  least  amount  of  space  and  circuitry  for 
the  amount  of  flexibility  and  stability  desired 
and  with  moderate  care,  excellent  stability  can 
be  obtained  on  all  bands.  The  simple  variety 
VXO  circuits  were  also  considered  with  the 
conclusion  that  these  were  less  stable  than  a 
good  VFO. 

All  of  the  frequency  determining  elements 
in  the  transceiver  have  been  placed  where  they 
will  be  away  from  heat.  The  Clapp  type  oscil- 
lator was  chosen  for  the  VFO  circuit  since 
its  ability  to  isolate  the  effects  of  tube  change 
on  the  oscillator  frequency  is  extremely  good. 
All  components  in  the  frequency  determining 
circuits  have  been  rigidly  mounted  and  placed 
so  that  heating  from  other  components  is  kept 
to  a  minimum.  In  the  frequency  determining 
circuits,  good  quality  low  temperature  coeffi- 
cient inductors  and  capacitors  are  used.  Silver 
mica  capacitors  and  low  negative  temperature 
coefficient  ceramic  capacitors  are  used  along 
with  good  quality,  HI-Q  low  temperature  eo- 
effcient  B&W  Miniductor  stock* 

In  order  to  reduce  frequency  dependence 
upon  the  contact  condition  of  the  band  switch, 
all  frequency  switching  is  accomplished  only 
across  low  impedance  parts  of  the  frequency 
determining  circuits*  Capacitor  C12  in  the 
VFO  grid  circuit  is  used  to  prevent  parasitic 
oscillation  from  occurring. 

If  the  oscillator  is  properly  built,  stability 
in  presence  of  plate  loading  changes,  voltage 
changes,  and  temperature  changes  should  be 
excellent,  being  more  than  adequate  for  good 
SSB  operation  on  all  ham  bands  from  75 
through  10  M-  Actually  the  largest  effect  of 
frequency   change   in   a  properly  built   Clapp 


oscillator  comes  from  filament  voltage  change. 
This  being  a  considerably  larger  effect  than 
from  plate  and  screen  changes.  This  consti- 
tutes no  problem  when  ac  line  operation  is 
used,  but  does  when  an  automobile  electrical 
system  is  used  with  its  inherently  poor  voltage 
regulation.  If  mobile  operation  is  contemplated, 
the  power  supply  should  contain  provisions 
for  regulating  the  VFO  filament,  such  as  a 
shunt  zener  diode  or  a  series  transistor  regula- 
tor. 

Miscellaneous  Considerations 

In  dealing  with  any  transmitter  using  linear 
amplifiers,  it  is  of  utmost  importance  to  pro- 
vide good  neutralization*  Anyone  who  thinks 
he  can  get  away  with  neutralizing  a  class  AB1 
linear  without  providing  a  large  amount  of 
grid  swamping,  is  in  for  a  shock  when  he  tries 
it,  A  quick  calculation  of  the  amount  of  rf 
feedback  through  the  inter-electrode  capacities 
of  a  beam  power  tetrode  such  as  a  6146  into 
a  high  impedance  grid  circuit,  is  certainly  a 
great  convincer.  Balanced  bridge  neutraliza- 
tion, which  is  a  convenient  way  of  providing 
grid  neutralization  for  a  tetrode  amplifier 
stage,  was  used  mainly  for  its  compatability 
with  simple  band  switching  circuits.  Since  the 
final  amplifier  driver  is  a  mixer  stage,  there 
is  no  need  for  its  neutralization  since  all  inputs 
and  outputs  are  on  widely  separated  frequen- 
cies* There  is  also  less  meed  for  circuit  isola- 
tion from  input  to  output  of  this  stage  for  the 
identical  reason. 

Tuning  Controls 

Front  panel  adjustment  of  all  bandswitched 
rf  circuits  is  provided  by  front  panel  controls 
to  insure  the  ability  to  tune  all  circuits  accu- 
rately. Each  of  the  individual  tuned  circuits 
has  an  individual  trimmer  placed  across  it  to 
allow  preset  alignment  for  each  band,  thereby 
reducing  tune-up  time  when  changing  bands. 

The  main  tuning  dial  which  controls  the 
VFO  frequency  provides  a  frequency  coverage 
only  across  the  amateur  phone  bands  from  10 
through  75  in  five  bands.  This  provides  the 
high  degree  of  band  spread  desirable  for  SSB 
operation.  Normally,  controls  other  than  the 
main  dial  need  not  be  realigned  with  band 
switching  when  proper  alignment  of  each  band 
has  been  once  attained. 

A  control  is  also  provided  on  the  front  panel 
for  carrier  injection  when  talking  to  hams 
using  ancient  modulation. 

The  transceiver  was  also  well  tested  for 
TVI  with  excellent  results.  Without  any  addi- 
tional filtering  of  the  antenna  output,  no  dif- 
ficulty was  encountered  with  a  TV  set  located 
two  feet  away  from  the  rig  with  feedline  close- 
ly paralleling  for  at  least  10  feet. 

Construction  Details 
Above  all,  in  a  unit  of  this  size  and  com- 
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plexity,  a  certain  amount  of  care  must  be 
exercised  in  its  layout  To  facilitate  easy  dup- 
lication of  the  unit  as  far  as  general,  layout 
Fig,  2  shows  the  basic  chassis  layout  that 
should  be  followed  to  prevent  unwanted  feed- 
back. This  layout  is  the  result  of  a  very  careful 
study  of  all  problems  concerned  and  represents 
one  of  the  best  possible  parts  layouts  for  ease 
of  assembly,  ease  of  servicing  and  freedom 
from  unwanted  circuit  coupling. 

Most  of  the  wiring  is  all  point-to-point  with 
the  aid  of  terminal  strips,  with  the  exception 
of  filament  wiring,  control  wiring,  power  wir- 
ing and  some  audio  circuit  wiring.  All  rf  wir- 
ing is  kept  short  to  prevent  circuit  interaction, 
and  a  minimum  amount  of  shielding  is  used  to 


reduce    the    number    of    chassis    fabrications 

needed. 

Since  many  hams  wishing  to  duplicate  this 
transceiver  will  undoubtedly  wish  to  use  as 
much  junk  box  and  surplus  components  as  pos- 
sible, I  will  attempt  to  point  out  what  should 
or  should  not  be  used  in  certain  cases. 

VFO  Construction 

All  of  the  VFO  components  should  be  rigid- 
ly mounted  to  avoid  shift  of  frequency  from 
shock  or  vibration  and  should  be  mounted  away 
from  heat  generating  components  such  as 
vacuum  tubes,  power  resistors,  VR  tubes,  etc. 
If  the  proposed  chassis  layout  is  followed,  this 
will  occur  automatically. 
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As  has  been  pointed  out  earlier  in  this 
article,  excellent  frequency  stability  can  be 
easily  obtained  from  a  Clapp  oscillator  if  a 
few  simple  precautions  are  followed.  These 
are:  to  rigidly  mount  all  components,  to  use 
inductors  having  high  Q  and  high  thermal 
dtability,  to  use  a  good  grade  of  low  tempera- 
ture coefficient  capacitor  for  the  frequency  de- 
termining circuits,  to  provide  band  switching 
in  only  the  low  impedance  parts  of  the  fre- 
quency determining  circuits,  to  apply  regulated 
voltage  at  least  to  the  screen  of  the  oscillator, 
and  to  place  the  oscillator  tube's  grid-cathode 
circuit  across  as  low  impedance  part  of  the 
oscillator  grid  tank  as  possible. 

Some  temperature  compensation  may  be  de- 
sirable and  can  be  placed  into  the  tuned  cir- 
cuits of  the  oscillator  upon  final  alignment. 
Almost  all  of  the  compensation  that  is  finally 
needed  to  provide  a  minimum  of  frequency 
drift  on  warm  up  will  be  necessary  because  of 
the  positive  coefficient  of  drift  of  the  oscillator 
tank  circuit  inductors,  and  the  better  the 
choice  of  inductors,  the  less  need  there  will  be 
for  temperature  compensation.  Also,  these  in- 
ductors should  have  as  high  a  Q  as  possible, 
since  higher  values  of  Q  permit  a  looser  cou- 
pling of  the  frequency  determining  tanks  to  the 
oscillator  tube,  thereby  reducing  frequency 
shifts  caused  by  tube  parameter  variations, 
such  as  filament  and  anode  voltage  shifts.  The 
commercially  available  B&W  Miniductors  are 
one  of  the  best  choices  for  oscillator  tank  in- 
ductors as  these  units  have  extremely  high 
Q's  and  exceptional  temperature  stability.  Fil- 
ament voltage  shift  is  the  more  serious  of  the 
above  mentioned  tube  parameter  variations, 
and  causes  a  shift  not  only  in  the  operating 
transconductance  of  the  oscillator  tube,  but 
also  a  much  larger  effect,  the  shift  in  the 
oscillator  tube's  grid  input  capacity  by  ther- 
mal effects* 

A  good  quality  dial  and  condenser  assembly 
should  be  used  to  provide  stable  and  conven- 
ient SSB  operation.  The  dial  should  prefer- 
ably have  a  high  reduction  ratio  for  smooth 
^SB  tuning,  and  the  condenser  should  prefer- 
ably be  one  in  which  the  rotor  grounding  is 
accomplished  through  wipers  rather  than 
through  ball  bearings,  as  ball  bearing  ground 
returns  can  cause  considerable  frequency  in- 
stability.  There   are   a   number   of   good    dial 


condenser  combinations  on  the  surplus  market, 
and  the  one  used  in  this  transceiver  was  one 
designed  for  use  in  the  National  RAO  surplus 
navy  receivers.  This  particular  condenser  had 
to  be  cut  down  from  three  to  one  section  to 
fit  in  the  available  space,  and  a  condenser  was 
employed  in  series  with  this  condenser  in  order 
to  reduce  its  tuning  capacitance  from  240  to 
100  ramfd  and  to  improve  its  tuning  linearity, 

Placement  of  the  various  oscillator  grid 
tanks  where  they  have  adequate  spacing  from 
ground  is  desirable  and  no  difficulty  should  be 
encountered  in  running  fairly  long  leads  from 
these  tank  circuits,  through  the  bandswitch 
and  to  the  oscillator's  grid  and  cathode,  if  a 
single  precaution  is  taken-  This  precaution  is 
to  place  a  capacitor  of  about  40  mmf d  directly 
from  the  grid  of  the  oscillator  tube  to  ground 
at  the  oscillator  tube's  socket.  This  capacitor 
will  prevent  the  oscillator  from  going  into  par- 
asitic oscillation  because  of  the  lead  inductance 
in  the  wiring  between  the  oscillator  tube  and 
the  frequency  determining  tank  circuits. 

Care  should  also  be  used  in  adjusting  the 
Clapp  oscillator  to  prevent  squeezing,  which 
may  occur  if  the  grid  resistor  is  too  high  in 
value  or  if  too  much  feedback  is  used.  Feed- 
back in  the  Clapp  oscillator  is  easily  con- 
trolled by  varying  the  ratios  of  the  grid-cath- 
ode capacitors  with  respect  to  the  other  series 
capacitors  in  the  oscillator  tank  circuit.  Un- 
fortunately, a  change  in  these  ratios  will  also 
produce  a  change  in  frequency  coverage  pro- 
vided by  the  main  tuning  condenser,  which  is 
in  parallel  with  the  grid-cathode  capacitors, 
but  with  a  little  juggling  of  the  coil  induc- 
tance, the  proper  amount  of  band  spread  for 
the  main  tuning  dial  can  be  easily  obtained 
on  each  amateur  band.  The  oscillator  tuning 
condenser  is  the  only  one  connected  to  the  main 
tuning  dial,  and  readjustment  of  the  other 
tuned  circuits  which  are  pre-aligned  for  each 
amateur  band  is  only  necessary  when  covering 
the  entire  ranges  of  the  75  and  10  meter  bands. 
These  other  tuning  adjustments,  which  are 
receiver  mixer  tuning^  oscillator  plate  tuning, 
receiver  rf  tuning  and  final  grid  tuning  are 
conveniently  grouped  on  each  side  of  the  band 
switch  knob  for  easy  re  tuning. 

In  order  to  reduce  the  effects  of  frequency 
pulling  when  tuning  the  plate  of  the  oscillator 
or  when  changing  its  load,  as  in  the  case  of 
switching  the  final  driving  mixer  on  and  off 
during  the  transmit  and  receive  switching,  fre- 
quency doubling:  is  done  in  the  oscillator  on  all 
bands. 

A  single  inductor  is  used  in  the  plate  circuit 
of  the  VFO  for  all  amateur  bands.  This  is 
done  for  two  good  reasons.  The  first  being  that 
fewer  band  switching  positions  are  needed  on 
the  main  band  switch,  and  secondly,  only  one 
halance  adjustment  need  be  made  on  the  links 
coupling  to  the  final  amplifier  driving  mixers 
cathodes  for  all  bands.  Voltage  drives  to  the 
cathodes  of  this  mixer  must  be  well  balanced  to 
prevent  the  oscillator  signal  and  the  even  har- 


NOVEMBER   1961 


41 


monies  of  the  if  frequency  from  appearing  in 
the  final  amplifier's  grid  circuit.  One  pole  of 
the  band  switch  is  used  to  switch  the  various 
size  capacitors  needed  across  the  oscillator's 
plate  tank  for  proper  resonance  on  each  band 
and  to  also  switch  in  the  appropriate  tank 
loading  resistors,  whose  function  it  is  to  equal- 
ize oscillator  output  with  band  changing  in 
order  to  maintain  uniform  mixer  drive  on  all 
bands.  The  various  oscillator  plate  trimming 
capacitors  should  be  adjusted  so  the  oscillator 
plate  circuit  resonates  in  the  center  of  each 
hand  with  the  front  panel  oscillator  plate  con- 
trol set  at  mid-range.  This  procedure  also  ap- 
plies to  the  tuning  of  the  receiver  mixer,  the 
receiver  rf,  and  the  final  amplifier  grid  tuning 
circuits. 

There  are  a  few  more  words  of  caution  in 
regards  to  frequency  stability  of  the  VFO. 
Make  sure  that  grounds  made  with  any  bare 
wire,  like  the  return  leads  of  one  of  the  VFO 
frequency  determining  capacitors,  be  not  al- 
lowed to  rest  against  the  chassis  except  at  the 
point  of  intended  connection,  asi  the  change 
in  lead  inductance  will  have  effect  on  the  fre- 
quency. It  is  also  advised  that  all  shafting  in 
the  vicinity  of  the  oscillator  coils  be  non-metal- 
lic, since  those  metallic  shafts  can  cause 
shorted,  unstable  coupling  circuits  with  the 
oscillator  tanks.  Even  the  two  shafts  driving 
the  final  tuning  and  final  loading  capacitor 
should  be  broken  with  insulators  to  avoid  any 
undesirable  coupling  with  the  oscillator.  Both 
of  the  above  causes  of  instability  were  actu- 
ally encountered  and  had  to  be  corrected. 

Balanced  Final  Amplifier  Driving  Mixer 

This  stage  is  driven  by  the  VFO  output  in 
a  push-pull  cathode  drive  arrangement  and  by 
the  output  of  the  {/  strip  in  a  push-pull  grid 
drive  arrangement,  A  double  push-pull  drive 
parallel  plate  arrangement  was  chosen  to  pro- 
vide a  great  deal  more  attenuation  to  oscil- 
lator frequency,  if  frequency  and  even 
harmonics  of  the  if  frequency  than  can  be 
obtained  from  single  ended  mixer  arrange- 
ments. Fewer  additional  tuned  circuits  are 
therefore  required  to  suppress  the  unwanted 
mixer  products  to  a  desired  low  level. 

A  grid  driver  consisting  of  a  push-pull  cath- 
ode follower  is  used  to  provide  low  distortion 
drive  to  the  current  drawing  grids  of  the 
mixer  and  a  small  portion  of  these  signals  are 
also  tapped  off  to  drive  the  product  detector 
grids.  Because  of  the  proximity  of  the  mixer 
drive  circuits  to  the  receiver  mixer,  ground 
returns  from  both  of  these  stages  should  be 
separated  as  widely  as  possible  to  prevent 
feedback  at  the  if  frequency.  To  further  re- 
duce the  tendency  for  regeneration  at  if  fre- 
quency, the  grid  cathode  circuit  of  the  balanced 
mixer  is  neutralized  to  prevent  feeding  of  the 
if  output  through  the  grid  cathode  capacitance 
of  the  mixer  inti  the  oscillator  circuit,  back 
through  the  receiver  mixer,  and  then  into  the 


If  amplifier  again. 

Actual  balancing  of  the  mixer  drive  from 
the  oscillator  is  accomplished  by  shifting  the 
position  of  the  three  turn  link  coils  mounted 
at  each  end  of  the  oscillator  plate  tank.  The 
outputs  of  these  link  coils  must  be  phased  and 
adjusted  properly  so  as  to  produce  two  equal 
potential  out  of  phase  voltages  of  approxi- 
mately 7  to  10  volts  on  all  bands. 

Receiver  Mixer 

The  receiver  mixer  is  of  quite  conventional 
design  using  a  12BE6  pentagrid  converter 
tube*  Some  care  is,  however,  needed  in  pre- 
venting the  over-driving  of  the  signal  input 
grid  of  this  mixer  from  unwanted  oscillator 
coupling,  A  reasonable  amount  of  judement  in 
the  placement  of  the  VFO  plate  coil  and  the 
mixer  grid  coils  will  produce  the  desired  degree 
of  isolation  without  additional  shielding.  The 
oscillator  plate  coil  should  be  placed  at  right 
angles  to  the  mixer  coils  at  a  reasonable  dis- 
tance away.  Over-drive  with  oscillator  signal 
at  the  mixer's  grid  will  produce  a  loss  in  con- 
version transconductance,  and  will  be  notice- 
able, if  present,  by  a  decrease  in  gain 
accompanying  the  proper  resonating  of  the  os- 
cillator plate  tuning.  The  actual  loss  in 
conversion  transconductance  occurs  when  grid 
circuit  rectification  produces  large  bias 
changes. 

IF  Amplifier 

This  amplifier,  operating  at  approximately 
5440  kc,  uses  two  stages;  the  first  being  driven 
by  the  low  impedance  output  of  the  lattice 
filter,  therefore  requiring  no  neutralization, 
and  the  second  one  being  driven  from  the  high 
impedance  output  of  the  first  if  amplifier  and 
requiring  neutralization.  To  anyone  who  does 
not  believe  in  neutralizing  high  frequency  if 
stages,  a  quick  calculation  of  the  amount  of 
signal  fed  back  through  the  low  value  of  grid 
plate  capacitance  of  a  pentode  to  its  high  im- 
pedance grid  circuit  should  be  the  only  argu- 
ment needed.  Of  course,  it  is  possible  to  load 
the  grid  circuit  with  a  resistor  to  prevent 
oscillation,  but  only  at  the  expense  of  if  gain 
and  selectivity.  At  first  glance,  selectivity 
seems  unimportant  because  of  the  lattice  filter, 
but  the  greater  the  if  selectivity  after  the 
filter,  the  better  will  be  the  rejection  of  any 
unwanted  spurious  crystal  responses  in  the 
vicinity  of  the  if  frequency. 

Neutralization  of  the  last  if  stage  is  by  bal- 
anced bridge  neutralization  and  requires  only 
the  addition  of  two  small  condensers  and  a  re- 
sistor. 

Detectors 

There  are  two  detectors  provided;  one  for 
AM  reception  and  one  for  SSB  reception.  The 
AM  detector  which  also  provides  AVC  vol- 
tages, is  a  full  wave  diode  rectifier  circuit,  and 
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the  SSB  detector  is  a  balanced  product  detec- 
tor. AVC  action  on  AM  is  of  the  normal  type, 
while  AVC  action  on  SSB  is  of  the  fast  charge, 
slow  discharge  type.  AVC  action  on  SSB  de- 
livers the  proper  signal  level  to  the  input  of 
the  product  detector  for  all  signal  levels,  there- 
by producing  distortion  free  SSB  reception. 

Audio  circuits  in  the  receiver  section  are 
quite  conventional  and  the  audio  output  stage 
is  muted  during  the  transmit  phase  to  prevent 
driving  from  the  AM  detector  which  is  active 
on  both  transmit  and  receive  conditions, 
Muting  is  accomplished  in  the  audio  output 
amplifier  circuit  by  removing  the  screen  volt- 
age from  this  stage  and  placing  a  small 
amount  of  negative  voltage  to  this  screen. 

Master  Oscillator 

This  oscillator,  which  is  crystal  controlled 
and  operates  slightly  below  or  above  the  lat- 
tice filter's  pass  band  for  upper  sideband,  AM 
and  lower  side  band  operation,  provides  the 
BFO  injection  signal  to  the  product  detector 
in  the  receive  condition  and  the  master  oscil- 
lator signal  to  the  balanced  modulator  in  the 
transmit  condition.  The  two  frequency  deter- 
mining crystals  are  switched  in  by  the  USB- 
LSB-AM  selector  switch  with  one  of  the  crys- 
tals being  used  also  for  AM,  and  this  switch 
also  selects  the  type  of  AVC  action  desired 
automatically,  provides  detector  audio  output 
switching  automatically,  and  allows  the  oscil- 
lator screen  voltage  to  be  switched  off  in  the 
AM  receive  conditions  to  eliminate  the  local 
injection  signal. 

Coupled  to  the  master  oscillator's  plate  tank 
are  two  link  coils,  one  going  to  the  product 
detector  cathodes  and  one  to  the  balanced 
modulator  cathodes,  respectively*  Both  of  these 
link  coils  are  bi-filar  wound  so  as  to  produce 
balanced  push-pull  voltages  for  good  balance 
in  the  product  detector  and  the  balanced  mod- 
ulator. The  placement  of  the  product  detector 
and  balanced  modulator  in  close  proximity  to 
the  master  oscillator  plate  coil  was  carefully 
planned,  so  that  as  short  a  run  possible  is 
made  with  oscillator  signal  leads.  An  excess 
amount  of  radiation  from  the  master  oscillator 
signal  will  seriously  impair  the  operation  of 
the  if  amplifier  by  over  driving  the  if  am- 
plifier with  oscillator  signal,  thereby  reducing 
the  signal  if  gain  by  allowing  amplified  oscil- 
lator signals  to  be  fed  into  the  AVC  rectifier 
circuit. 

Balanced  Modulator 

This  modulator  is  one  in  which  both  audio 
and  master  oscillator  are  fed  in  push  pull,  and 
the  outputs  are  parallel  connected*  Further  im- 
provement in  carrier  balance  is  accomplished 
by  the  cathode  plate  capacitor  balance  adjust- 
ment provided.  This  adjustment  is  made  for 
a  minimum  of  carrier  feed- through  during 
final  alignment. 


Receiver  RF  Stage 

This  stage  is  a  cascode  connected  amplifier 
of  standard  design.  Muting  of  this  stage  is 
necessary  on  the  transmit  condition  to  prevent 
unwanted  feedback;  this  being  accomplished 
by  applying  positive  bias  to  the  cathode  of  this 
stage  during  the  transmit  cycle. 

Final  Amplifier 

The  final  amplifier  uses  a  pair  of  parallel 
connected  6146's.  This  amplifier  is  operated  in 
class  AB1  and  will  handle  in  excess  of  200 
watts  PEP  input  on  SSB.  Neutralization  is 
provided  by  balanced  bridge  grid  neutraliza- 
tion which  is  absolutely  necessary. 

The  output  of  the  6146's  is  fed  into  the  Pi 
network  output  circuit  which  has  provision 
for  p  re-alignment  of  the  loading  for  each  band. 
Provisions  are  also  made  for  switching  of  all 
antennas  with  the  main  bandswitch,  if  desired. 
The  usual  plate  parasitic  chokes  are  included, 
and  screen  and  cathode  by-passing  is  made 
with  .01  disc,  capacitors  directly  from  socket 
pins  to  ground.  No  trouble  was  encountered 
with  the  final  amplifier  once  neutralization 
was  performed.  A  slight  departure  is  made 
from  the  usual  VR  tube  screen  regulator,  and 
in  its  place  is  used  a  cathode  follower  screen 
regulator.  This  regulator  has  the  advantages 
over  the  VR  tube  types  in  that  low  regulator 
idling  current  is  maintained,  the  operating; 
voltage  of  the  regulator  can  be  easily  changed, 
and  only  one  tube  is  required  in  comparison  to 
at  least  two  VR  tubes. 

Front  Panel  Controls 

All  transmit  and  receive  circuits,  along  with 
antennas  and  antenna  metering  adjustments, 
are  switched  by  operating  the  single  main 
band  switch  on  the  front  panel. 

Control  knobs  are  supplied  on  the  front 
panel  for  the  tuning  of  all  rf  stages,  antenna 
loading,  receiver  gain,  rf  gain,  receiver  audio 
gain,  mike  gain,  carrier  injection,  operating 
mode,  meter  selection,  and  band  switching- 
Front  panel  set  screw  adjustments  for  carrier 
balance,  VOX  gain  and  anti-VOX  gain  are 
also  supplied,  for  these  less  frequently  required 
adjustments. 

With  six  months  of  operations  now  chalked 
up  with  this  rig  I  am  even  more  pleased  with 
it  than  the  day  I  first  put  it  on  the  air.  Oper- 
ating it  has  been  a  real  pleasure  and  using 
it  as  a  portable  has  been  effortless,  I  won't 
make  the  usual  claims  of  the  large  amount 
of  DX  worked  but  I  will  say  that  the  rig  has 
as  much  punch  as  any  of  the  SSB  exciters  or 
mobile  transceivers,  is  more  compact  and  is 
the  first  complete  radio  station  I  have  had  that 
can  be  carried  to  the  car  in  only  one  trip. 

1.  Vesper,  Surplus  High  Frequency  Crystal  Filters,  QST 
Jan.  *59, 

2.  Veaper.  Mobile  SSB  Transceiver,   QST  June  'JW 
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Part 
Number 

C  I     . 
C  2    . 

c  s   , 


C  4 


C 

c 


.    .   b 


6 


PARTS  LIST 

Quan- 
tity Description 

5       r^  ramie     padder — See 


C  7 


*t..... 


C  8 


C  9 
CIO 


\-J  X  .1  ■*#*■-*■-■>■■ 

^  1  *.        +  *«*■***» 

C18#  17,  18,22,23, 
26,27,  31,  32,  33, 

34,  55,  56,  57,  5s. 
61,  62,  65,  G7,  68, 
69,  73,  74,  75,  76, 
SO,  82,  83,  84,  85, 
88,  92,  93,  94,  99, 
106,  107,  108, 
109,  121,  125  ,, 
C14,    24,    63,    126, 

Ul,  lwO  T       ,       -       T      -      ,      * 

CIS.  25,  60 ,  64  . . 

C21,  30,  102    

C28,  35,  36,  37   . . 


C29. 
C38 


97  ^ 


*  . . 


50, 


cm,  42  .... 

C40,    41     ... 

C44,    45,    48 

51,  52,  53   , 

C46,  47    

C49     . , 

C/59     *,.,,., 
066,  79,   UK  123 
C70,     72,     77,    78 

Bfip    87,    95,    96. 
G71 

cm 

CM 

C91, 

CSS 

C101 

CI  03, 

C110 

C112 


f    4    ,    *    * 


..«*,«« 


100,     104 


*  ,  .  .  *  i 


if--** 


■  *  * 


105 


»•■■**** 


E 


5 


5 


5 


5 
5 


41 

6 
4 

1 
3 


»  • « 


•  * 


2 
1 

2 
2 
1 

7 
2 
1 

1 
4 

8 
1 
1 
1 
8 
1 
1 
2 
1 
1 


schedule 


schedule 
schedule 
schedule 
schedule 
schedule 


on    schematic 
Ceramic     padder — See 

on   schematic 
Ceramic     padder — See 

on   schematic 
Ceramic     padder — See 

on   schematic 
Ceramic     padder — See 

on    schematic 
Ceramic     padder — See 

on    schematic 
Approximate  values 
15     10  m  175  mmfd  Silver  mica 

capacitor 
A — 15   m  85   mmfd   Silver  mica 

capacitor 
K— 20  m  100  mmfd  Silver  mica 

capacitor 
D — 40  m  225  mmfd  Silver  mica 

capacitor 
S   -75  m   100  mmfd  Silver  mica 

capacitor 
Approximate  values 
B  —  10  m  30  mmfd  Ceramic  N080 
A--I5m  15  mmfd  Ceramic  N080 
N— 20  m  15  mmfd  Ceramic  N080 
D— 40  m  30  mmfd  Ceramic  N080 
S — 75  m  15  mmfd  Ceramic  N080 
A  final   values 

B^ — 10  .001  mfd  Silver  mica 
A —15  ,001  mfd  Silver  mica 
N  ii'>  .001  mfd  Silver  mica 
D-^40  .0015  mfd  Silver  mica 
S— 75  .001  mfd  Silver  mica 
100   mmfd   variable — See   text 


,01  mfd  Ceramic  Disc,  Cap.  600 v 

,0001   mfd  600 v  Ceramic  Cap. 

.0001   mfd   600v  Ceramic  Cap. 

2-12    mmfd    miniature    variable 
cap, 

4.7    mmfd    600v   ceramic   cap. 

1.5    mmfd    600v   ceramic   cap, 

1-5  mmfd  piston  variable   (min- 
iature) 

.005    mfd    2000v    ceramic    disc, 
cap. 

.00025   mfd  600v  silver   mica 
•  mmfd  double  spaced  variable 
cap. 

51  mmfd  3kv  ceramic 

1  ■  i0   mmfd  3k v  ceramic 
2U0    mmfd    variable   cap. 

7-120   mmfd   ceramic  trimmer 
1U0    mmfd    mica    cap. 
,00025   mfd   mica  cap. 
.0005    mfd   mica   cap, 

,001  mfd  600v  disc,  ceramic  cap. 

s-50  air  trimmers — in  IF  cans 

0    mmfd   silver  mica   cap, 
S    mfd    460 v    electrolytic    cap. 
.00025   mmfd  ceramic   cap. 
,0005    mfd   ceramic   cap. 
.0001    mfd   silver   mica  cap, 
50    mmfd    ceramic    cap, 
2.2    mmfd   ceramic   cap. 

2  mfd.  460v   Electrolytic   cap. 
10     mfd     6v     Electrolytic     cap. 

< miniature) 


Part 
Number 

C113,    114 

C115,    122 


Quan- 
tity 

2 
2 


C116.      117,      118, 
119,    120    5 


CRl,  2,  3,4    . . .  . 

4 

i  lv    5,    6,    7     . .  * . 

3 

Crystals    .... 

6 

SI     .. 

1 

82 


• .  .  * ,  ■  * 


1 


l       p  •"  a     a    *    ■*     i     *     +     »    *    *    *    *    * 


0*i  fl«     +     -*h-h*ft***pf 


OU  1      ■      I       I      1       i       I      |      | 


REl 


+      f>      ■#■       ■■       i        ■       -m        k 


r*  i-i^     ...*>*•.  +  . 

.  , . 

I 

ML      , .  # , 

1 

PG1,    2,    3,    4, 

5. 

6     7 

fe      ■»      -w 

7 

■k        V- J   EJ              *l-h»P*-IHP 

*      *      1 

I 

PG9    

1 

L    O 1U        •    *,„,.,, 

*       ■        * 

1 

PG11     

1 

Tl,   2,   3,  4,   5 

,   6, 

I  ,     O,     Jf       ...... 

■    *    * 

9 

uU        ««•••»,.-   ■ 

m     m     w 

1 

*     1           ....    #>.    a   4    .    . 

«■    ■     ■ 

1 

V  *- ,    o ,    14    *  ■  .*  , 

■    ■    «. 

3 

V  **  r        V         .....    t    . 

»     ■      ■ 

2 

V6    7 

■      ■      ■ 

2 

vs 

■     ■     fe 

1 

V9 

1 

V10,  11    

*     -     ■ 

2 

Vl2.     13,    15, 

18, 

19      . 

5 

V16 

All 

1 

V17 

*       I      # 

1 

V20     

■     .     it 

1 

Ll,   2,   3,   4,   5 

,   6, 

*  *    s,    9,    10, 

11. 

'  -*  *    i*j  *   *  ■*    ,  •  * 

,  *  * 

14 

Description 

10   mmfd   ceramic   cap, 

20     mfd     25v     Electrolytic     can* 

i  miniature) 
.02    mfd    ceramic    disc    cat 

20    mfd     50v     Electrolytic     cap. 

<  miniature) 

IN:M    diode 

SD500    diode 

Approximately   5500   ke 

Band  switch  10  pole,  5  pos.r  ii 
wafer  ceramic 

Band  switch  8  pole.  5  pas.,  4 
wafer  ceramic 

Band  switch  1  pole,  3  pos.f 
Ceramic 

Switch  2  pole,  4  pes,,  minia- 
ture   (shorting*) 

Switch  2  pole,  6  pos.,  minia- 
ture   (shorting) 

4  pule,  2  pos.,  miniature  relay 
(10   ma   coil) 

2  pole  2  pos.,  miniature  relay 
(6    ma   coil) 

'!-"i0  ma  meter 

coax     female     (831 R     amphenol) 

12   pin    female  connector 

3  sleeve  phone  jack-wit h  extra 
circuit    leaves 

Amphenol    2    pin     female    mike 

connector 
Phcne  jack 
See    coil    winding-    charts 

S.P.S.T.    toggle    sw. 
«iCL6    vacuum    tube 
GAH+j   vacuum   tube 
6146    vacuum    tube 
6BQ7A   vacuum    tube 
OA2    Regulator 
1UHEG   Vacuum  tube 
6 AGS    vacuum    tube 

12AU7   vacuum  tube 
12 AT?  vacuum  tube 
12AX7    vacuum    tube 
6AQ5    vacuum   tube 


Sze  coil  schedule 


Miscellaneous   Parts 

Knobs 

Shafts,    Right   angle   drive 

Shaft  couplings 

Tuning  dial 

Insulated    shaft    couplings 

Nuts,    washers,    bolts 

Chassis — cabinet 

Wire — Shielded    wire 


Resistors 


Quan- 

PartNo.  lily 

R2,  32   ....  2 

R2.  7,  82,  15  4 

R:i,  64,  65. 
66,  81,  99, 

107,  109   ,  8 

R5,  93r  96..  3 

R8f         bO  r    .    ,    .  '1 

R9r     10,    24, 

25,   67,   73  6 

rt  1 1      ......  l 

-TV  a  z*         >.....  &. 


Descrip- 
tion 

24K 
2\)i) 


100k 

6.8k-lw 

22k-lw 

S9k-lw 

1500 

510 

3.3k 

3.9k 


Quan- 

Part  No.        tily 

R37,  38,   39, 
41,  42.  43, 

oo       ,  .  ,  ,  .   . 

R44,  47  ,. 
R45,    59,    46, 

63,  m,  72, 

74,  78,  125 
K48,  76  . , , 
R49P  112, 

113,   121    . 

R52,  77.  123p 
79 


7 
2 


9 
2 

4 

I 


Descrip- 
tion 


5.1k 
2700 


.... 


61k*2w  m 

2M 
200 

ik 
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R13,    14    ...        2 

20k-lw 

10k 

10 

20k 

10-lw 
100-2w 

10k 
lOw 

200 

HH     

R57 

IwO      •  *  •  *  *  »  * 

I»VI#           ■     *     i    .    *    *    * 

R71    .4 

xtoU    *  *  *  » •  •  • 

R84t    88    -  • . 
R87,    91.   95, 
101.     116, 

1 
1 
1 
2 

1 
1 
1 

1 
2 

10k  pot.        R30,  63,  103, 
120                     118.      119, 

30k*2w              126     3 

75k-lw         R29,   50,   86, 
270                     89,  94.  110, 
510                     111,  114    . 
1300               R31,    98    .,, 

800k 

R3fi,   40    ,4, 

Ed.   Note;   All 

fi       510k 

8       IM 
2       1500 

1  500  ohm 
pot* 

2  3k 

resistors    \  >j   wa 

122 

R90 

R92 

R93, 

R97,  ] 

R108 

RI17 

R120 

R124. 

6 

1  M  pot 

7.5M 

Rlii.    34,   86, 

1 

5<J,       100, 
104     .. .            fi 
R17.     18 2 

R"9,    70.    75       3 

96 
LOS, 

...        1 
o 

106       3 
1 

IBM 
22k-lw 

200k 
Ik 

■1  *■     iJ        i   i   i   i   i   i    i               X 

iv  i  1|     £*£      .  .  .          a 

R27    1 

1>    .  H          |  ,  #   v  t   4   *                   1 

X       4300 

1        680-1 w 

127..        2       3flk 

less  otherwise  stated 

Transformer* 

1 

Pri 

See    1 

See  2 

Pri-Sce 

Spacing 

Tl 

Mixer    Coupling 

5.4     me 

65 1 

w 

Close 

dia. 
wound 

20t  #30 

%"   dia. 

Close   wound 

Close  wound 

T2 

Xtal     Couplin 

5.4    mc 

g 

2-25  turn  bi 
wound  on   1" 
Toroid.   #24 

filar 
dia. 
gr. 

Total   winding 

SOfih 

T3 

Interstage    IF 
5.4    me 

sot 

Close 

#30 
dia. 

wound 

50t  #30 

%"   dia. 

Close  wound 

» 

%" 

T4 

Output   IF 

5*4    mc 

50t 
Close 

#30 
dla, 
wound 

50t   c.t.   #30 

%"   dia. 
Close  wound 

%" 

T5 

Master   Osc,    Plate 
5.4    mc 

40t 

51" 

Close 

#30 
dia. 
wound 

lOt  c.t.   #30 
Bifilar   Wound 

I0t  c.t. 
Ilifilar    Woonr 

I 

T6 


T7 


TS 


T9 


I3t   #20 

%"   dia. 

Close  wound 


at  #20 

Insulated    wire 
Close  wound 


lOt  #12  Air  Wound  lW'  &*- 
1%*'    Long-tapped   4t  and    6t 

lttt   #14   on    1W'   dia.    form 
close  wound — tap   lit 

Output    Audio    transformer 
14000 — 8  ohms 


3t    #20 

Insulated    wire 

Close  wound 


Adjust    to 

Supply  7-10v 

to    cathodes 

of  mixer 


Band 

IfiM 


15M 


20M 


40M 


5M 


Turns 
Winding 

length 
Diameter 

Turns 

Winding 

length 
Diameter 

Turns 
Winding 

length 
Diameter 

Turns 
Winding 

length 
Diameter 

Turns 

Winding 

length 

Diameter 


LI 

mt 

St   per    inch 

V    Miniduc- 
tor 

IS^t 

16t  per  inch 

1"    Miniduc- 

tor 

26t 
32 1  per  inch 
V*  Miniduc- 

tor 

14%t 
16tper  inch 

1"  Mini  doc- 
tor 

26t 
32 1  per  inch 

1  '  Miniduc- 
tor 


L3 

8t    #20 
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$6  Quad 


Six 


highly  directive,  high  gain 


Karl    Brownstein   W3TBF/y> 
1363  W.  Maynard  Drive 
St.    Paul    16,    Minnesota 


\\7hen  operating  on  6  meters  1  have  always 
*  *  relied  on  a  beam  antenna.  In  Philadelphia 
I  used  a  9  element  home  brewed  beam  with 
excellent  results.  Lately  I  have  been  hearing 
a  lot  about  the  Quad*  Being  always  interested 
in  new  types  of  antennas,  I  decided  to  build 
one.  After  building  the  Quad,  I  installed  it  and 
connected  it  to  my  rig  (HT-40  and  SX-140). 
The  Quad  performed  beyond  expectations  and 
was  therefore  cause  for  this  article. 

This  quad  can  be  assembled  from  materials 
in  the  shack  and  some  cheap  lumber  from  the 
nearest  yard-  Before  preceding  with  the  con- 
struction of  the  Quad,  it  was  necessary  to  work 
out  some  mathematical  details.  First  I  calcu- 
lated the  size  of  each  side  of  the  Quad  using 

261 

the  following  formula:  L  (in  feet)  = 

P  (in  mc) 


Since  my  crystal  frequency  is  50*2  mc,  my 
length  for  each  side  came  out  to  5  feet.  Using 
high  school  math  to  find  the  hypotenuse,  I  was 
able  to  determine  the  size  of  the  cross  supports. 
Each  side  squared  $a  =  25,  25  +  25  =  50,  the 
square  root  of  50  is  approximately  7.  There- 
fore, 7  feet  was  chosen  as  the  cross  support. 
At  the  lumber  yard  I  obtained  four  7  foot  2x4 
pine.  I  decided  to  space  the  ends  of  the  Quad 
l/20th  of  a  wavelength  or  4  feet.  A  broom 
handle  was  chosen  and  cut  to  size.  Having 
some  #12  enameled  wire,  I  decided  to  string 
the  Quad  with  it.  Placing  the  4  inch  side  of 
the  pine  flat  and  crossing  it  with  the  other 
piece,  I  measured  the  point  of  crossing,  which 
at  center  is  3%  feet.  Upon  marking  this  point 
I  drilled  a  ^4  hole  through  both  pine  pieces. 
I  then  inserted  a  nut  and  bolt  to  hold  them 
together  while  stringing. 
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I  notched  the  ends  with  a  file  to  receive  the 
wire.  Upon  stringing  the  wire,  I  placed  a  5 
inch  insulator  at  the  bottom  of  the  quad,  and 
terminated  the  wire  as  shown.  At  this  point  I 
connected  my  52  ohm  coax  line  and  soldered  it. 
I  completed  the  same  operation  with  the  re- 
flector side,  but  extended  the  wire  to  12% 
inches  on  either  side  of  the  insulator.  At  this 
point  adjustment  may  be  necessary  for  the 
placing  of  the  shorting  bar.  This  bar  may  have 
to  be  varied  depending  on  the  SWR, 

The  antenna  is  now  ready  for  assembly. 
Taking1  one  side  at  a  time*  I  removed  the  nut 
and  bolt  from  the  center  of  the  crossed  pines 
and  inserted  a  6  inch  wood  screw.  I  then 
screwed  the  cross  onto  the  broom  handle.  This 
was  repeated  for  the  other  side  also.  For  rigid- 
ity I  tied  the  cross  pines  to  each  other  using 
nylon  cord.  Do  not  pull  the  cross  pines  any 
tighter  than  snug  as  they  may  snap.  At  this 
point  the  Quad  is  ready  to  be  mounted  on  the 
mast-  If  desired  a  two  meter  Quad  may  be 
strung  inside  the  6  meter  Quad  and  separately 
terminated  for  two  band  operation. 

As  I  swing  my  Quad  south  from  Minnesota 
and  make  contact  with  Dallas,  Texas,  I  wish 
you  one  and  all,  "Good  DX  hunting  with  your 
Quad/'  -  .  .  W3TBF/* 


Diode  Polarity? 


Connect  one  end  of  the  mysterious  diode  to 
a  6,3vac  source  and  the  other  to  a  VOM  set  on 
10  volt  scale  dc.  If  the  meter  reads  up  then 

that  is  the  positive  end  of  the  diode, 

.  .  .  K8BYO 
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Howard  S.  Pyle  W70E 
3434  74th  Avenue,  S-  E. 
Mercer  Island    Washington 


Evolution  o 


f  th 


e 


Ham  Antenna 


r>t€K  up  any  handbook,  be  it  of  the  general 
1  type  or  one  specializing  in  ham  antennas; 
examine  any  of  the  current  periodicals  dealing 
with  amateur  radio.  Doesn't  the  multiplicity 
of  antenna  designs  offered  amaze  you?  And, 
whether  you  are  a  relatively  new  beginner 
or  one  of  the  old  school  in  the  ham  ranks, 
the  more  you  read  the  more  confused  you  are 
likely  to  become!  What  can  you  choose  which 
will  give  you  the  results  you  want  within  the 
bands  you  want  to  work  as  well  as  within  the 
limits  of  your  pocket-book  and  the  space  you 
have  available   for   erection? 

The  advertising  of  scores  of  manufacturers 
offer  a  myriad  of  designs  for  both  vertical  and 
horizontal  antennas  for  operation  in  one  spe- 
cific band  or  for  so-called  'multi-band*  oper- 
ation. Writers  offer  others;  some  conventional, 
some  novel,  some  downright  weird.  For  the 
higher  frequencies,  14  mc  and  up,  there  are 
even  more  styles  than  the  many  developed  for 
lower  frequency  applications.  Most  of  these 
work    well;    some    are    unfortunately    rather 


Prof.  Hertz's  transmitter,  Th©  spark  between  the 
two  electrodes  was  transmitted  to  the  small 
metal  balls.  The  short  wires  served  as  antennas. 


mediocre  but  on  the  basis  that  'anything  metal- 
lic will  radiate,'  they  all  will  work  to  a  greater 
or  lesser  extent. 

Remember  that  Prof.  Clerk  Maxwell  and 
Prof*  Heinrich  Hertz,  in  the  late  1800*s,  did 
not  at  first  deliberately  employ  an  'antenna* 
with  their  spark  coil  experimental  equipment* 
Initially  it  so  happened  that  the  short  rods 
which  they  used  between  supporting  posts 
for  their  spark  gaps  acted  as  'radiators/  And 
too,  their  radiation  with  these  antennas,  which 
were  not  much  more  than  a  few  inches  long, 
must  have  been  in  the  ultra-high  frequencies; 
you  figure  it  out  if  you  like  working  some  of 
the  handbook  formulas  backwards!  The  in- 
herent broadness  of  the  wave  generated  by  a 
spark  discharge  won't  make  it  easy  to  de- 
termine however! 

Hertz  discovered  this  radiation  phenomena 
through  space  when  he  found  that  he  could 
pick  up  a  minute  spark  between  small  closely 
spaced  metal  balls  supported  by  a  loop  of  wire. 
He  also  discovered  that  by  making  the  elec- 
trical length  of  the  loop  equal  to  that  of  the 
rods  of  the  spark  gap  the  small  spark  picked 
up  in  the  loop  was  considerably  intensified  .  .  . 
they  were  in  "resonance."  Hence,  the  name 
"resonator'*  which  he  gave  to  the  loop  and  why 
we  now  know  the  radiation  phenomena  as 
"Hertzian  wave  propagation." 

A  few  years  later,  Guglielmo  Marconi  de- 
vised a  practical  use  for  this  radiation  which, 
he  reasoned,  although  confined  to  a  most 
limited  area  with  the  crude  equipment  of  Max- 
well and  Hertz,  could  be  used  to  communicate 
without  wires  by  using  a  code  similar  to  that 
developed  by  Samuel  Morse  for  his  wired  tele- 
graph. Marconi's  first  concern  was  improve- 
ment of  the  radiating  system.  One  of  his 
earliest  antennas  resembled  very  closely  a 
couple  of  lengths  of  what  we  know  as  'stove- 
pipe' suspended  from  a  yard-arm  on  as  high 
a  mast  as  he  could  manage!  It  worked  too,  up 
to  about  100  miles,  even  with  the  extremely 
crude  and  insensitive  receiving  equipment  of 
that  time!  The  down-lead  perhaps  did  most  of 
the  radiating! 

Later  progress  developed  helical  type  tuning 
coils  and  similar  'refinements'  (?),  all  of  which 
apparently  assisted  in  performance.  Wave- 
lengths, as  such,  were  of  little  concern  then, 
but  with  the  addition  of  such  coils  and  the 
development  of  increasingly  longer  and  higher 
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One  of  Marconi's  original  antennas  used  at 
some  of  his  stations  at  the  turn  of  the  century* 
Anything  metallic  will  radiate,  but  obviously 
the  lead-in  wire  made  a  pretty  good  antenna 
by   itself  I 

wire  antennas  with  resultant  increase  in  both 
inductance  and  capacity t  wave-lengths  could 
creep  but  one  way  .  •  ,  up! 

So  successful  were  the  later  multi-wire  an- 
tennas of  Marconi  that  pioneer  amateurs,  then 
beginning  to  enter  this  fascinating  field,  fol- 
lowed suit.  Four,  six  and  even  eight  wire  an- 
tennas of  as  great  a  length  as  available  space 
permitted,  were  suspended  horizontally  be- 
tween trees,  roof  gables  or  masts.  The  four 
wire  antenna  proved  most  popular  in  commer- 
cial ship  and  shore  station  installations  as 
with  the  amateur,  for  many  years.  A  trend 
then  developed  toward  reduction  in  the  num- 
ber of  suspended  wires  and  many  amateurs 
were  soon  using  but  two  parallel  wires.  Com- 
mercial companies  were  somewhat  slower  to 
follow,  but  within  a  few  years  two-wire  an- 
tennas were  becoming  increasingly  popular  on 
merchant  vessels, 

It  is  difficult  to  say  just  when  the  adoption 
of  a  single  horizontal  wire  for  both  trans- 
mission and  reception  occurred.  Very  probably 
with  the  amateur  directly  after  he  was  per- 
mitted to  resume  operation  some  two  years 
after  the  World  War  I  armistice.  In  almost 
every  case,  such  antennas  were  of  the  'random 
length'  type  with  little  attention  paid  to  length 
versus  frequency,  It  was  not  long  however, 
with  the  increasing  popularity  of  vacuum  tube 
over  spark  transmission,  before  it  was  dis- 
covered that  if  the  radiating  system  was  so 
made  as  to  be  resonant  at  the  frequency  on 


G4ZU 
Telrex 
G.  A.  M. 


ARE  YOU  SURE?  REfWay 

You  can   be  when  you  tJ         ,, 

,  kl  n  i         Many  others 

buy  Name   Brands 


1*.  15-20 

G4ZU   Minibeam— 16   pounds   of   sure   dynamite,,,  $8?, 50 

Tetrex  TC88B   Brand   New   with    Matching   Balun.  .  114,00 

Telrex  TC99B  The   American    Standard   bearer.,.,  174.00 

50  Megacycles 

"House  of  Antennas   Special"  5  ele,   52  ohms....  18.90 


144  Megacycles 

"House  of  Antennas  Special'     10  elem.  52  ohm.. 

5  element  Folded  Dioole  Broad  band  300  ohm..* 

6  element  Folded  Dioole  Broad  band  300  ohm.  .  , 

4  element  Folded  Dioole  (Truly  portable}  300  ohm 

220  Megacycles 

8   elements  Folded  Dipole   Broad  Band  300  Ohm.  . 
Includes   Balun  for  300-52  ohms  feeding. 

5  elements   Folded  Dipole   Brood   Band  300  ohm.. 

Abo   includes    Balun   for   52   ohm   coax. 


13.90 
12.95 
1 1 .95 
10.95 


15.95 
13.95 


New    Superflex    RG8U    Cable    —    Xtra    low    loss. 

Won't  harden  in  cold  weather  —  per  hundred.  .    $16,19 
Factory    fresh    —    low    loss    poly-foam    insulation 

300  ohm  line.  Only  4,6  db  loss  at  900MC  C.       7.21 


50'  #25  fold  over 
50'  the  Medallist  * 


Towers 

—  Rohn  —  Strong  Sturdy 

.  F7  Wav 


186.60 

224  50 


QUALITY   MERCHANDISE  ALWAYS 
WE  NEVER  SUBSTITUTE 

HOUSE  OF  ANTENNAS 

1153   E.  82nd  —  Chicago,  III.  —  Phone:  SO  3-9282 


PRINTED  CIRCUITS  FOR 

RTTY  AND  ALL  OTHER 

APPLICATIONS 

RTTY  Converter  Board 
No.  TL  15100-01 

RTTY  Two  Tone  Oscillator  Board 

No.  TL  1 5 1 00-04 

(Parts  lists  &   Instructions  included) 


$2 


If 


each 


Precious  metal  platers  to  the  electronics 

industry, 

TRI-TRONICS 
LABORATORY,  Inc. 

Box  338 
EULESS,  TEXAS 


NOVEMBER  1961 


51 


U.S.  Army  Signal  Corps  antenna  used  in  the 
early  1900s.  It  was  dubbed  the  "Umbrella" 
antenna,  but  found  little  -favor  with  hams  due  to 

the  large  number  of  wires,  insulators  and  ground 
anchors.  The  more  wires  the  better  was  the 
motto.  Some  of  these  were  still  around  during 
WWI. 

which  it  was  desired  to  workt  results  improved 
considerably.  First  'full  wave/  then  half,  later 

quarter-wave  single  horizontal  wires  came  into 
being.  Transmission  lines  or  *  feeders'  as  they 
were  initially  termed,  soon  came  within  the 
scrutiny  of  the  amateur.  One  of  the  earliest 
antenna  systems  using:  such  a  feeder  system 
was  the  so-called  "Zepp"  antenna  employing 
two  wares,  spaced  by  insulators,  to  supply  rf 
power  to  the  antenna,  These  were  patterned 
after  those  used  by  the  Germans  on  their 
Zeppelin   dirigibles,  hence   the   name,   **Zeppr1 


antenna.  They  proved  very  efficient  in  ham 
service  and  a  large  number  are  still  in  use 
today. 

Equipment  development  had  progressed 
meanwhile  and  unbelievable  efficiency  was 
being  realized  from  both  factory-built  and 
'home-brewed'  transmitters.  Thoughts  again 
turned  to  antenna  development  both  by  the 
individual  ham  as  well  as  manufacturers  of 
amateur  equipment,  "Package"  antennas  soon 
appeared  on  the  market;  the  radiating  portion 
cut  to  proper  length  for  the  desired  frequency 
band  and  insulators  and  similar  accessory  doo- 
dads supplied.  To  meet  varying  conditions, 
amateurs  commenced  to  devise  what  were  con- 
sidered more  or  less  as  'trick'  antennas;  de~ 
scriptions  of  such  with  some  pretty  optimistic 
claims  were  appearing  with  increasing  fre- 
quency in  ham  journals  and  handbooks.  As  a 
number  of  these  had  definite  merit  and  lent 
themselves  well  to  manufacturing  production, 
a  number  of  factories  commenced  fabrication. 

It  was  not  long  before  the  problem  of  space 
in  which  to  erect  the  popular  horizontal  wire 
antenna,  preferably  a  half  wave  in  length, 
became  rather  acute.  Apartment  dwellers  and 
those  living  on  small  city  lots  were  frequently 
unable  to  put  up  the  length  of  span  required 
by  the  then  very  popular  160  and  80  meter 
bands.  Quarter  wave  antennas,  calling  for  half 
the  wire  length,  began  to  catch  on  and  de- 
livered rather  well. 

The  eager  and  insatiable  curiosity  of  the 
experimental  ham  was  not  so  easily  appeased 
however.  Standard  broadcast  stations  had  dis- 
covered that  a  vertical  tower  with  an  insulated 
base,  performed  rather  well  for  them.  True, 
such  towers  were  high  and  costly  but  their 
frequencies  were  relatively  low  in  comparison 
to  those  used  by  the  ham.  Why  not  try  it? 
A  metal  tower,  mast  or  similar  structure  con- 
sidered in  the  light  of  a  half  or  even  a  quarter 
wave  length  in  the  ham  bands,  didn't  seem  too 
much  of  a  problem.  For  the  80  meter  band 
calling  for  some  130  feet  for  a  half  wave,  a 
bit  of  structural  as  well  as  economic  difficulty 


rope    sway    guys 
(often   used  at  both 

ENDS) 


The   most    popular  early   day   ham   antenna,   the 
Flat-Top  was  of  random  length.  The  wires  were 


connected     various    ways,     some    put    them    in 
parallel,   others  in    series,   etc. 
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The  Cage  antenna  was  popular  with  hams  just 
before  WWI.  Metal  or  wooden  hoops  from 
barrels  were  used  as  spreaders.  When  IBCG 
put  the  first  ham  signal  across  the  Atlantic  in 
late     1921     using    a    "T1    Cage    antenna    with    a 

was  naturally  encountered-  However,  a  quarter 
wave  vertical  radiator  for  the  80  meter  band 
would  only  require  half  of  this  height  or  about 
65  feet.  Still  a  bit  on  the  costly  and  struc- 
turally precarious  side,  but  quite  a  few  hams 
managed  it  and  such  antennas  performed  very 
well.  For  the  40  meter  hand,  the  problem  was 
greatly  lessened  as  a  quarter  wave  there  was 
only  some  33  feet  in  height-  The  65  foot  strue- 


Cage  lead-in  this  type  Immediately  became 
popular.  These  were  popular  until  someone  dis- 
covered that  a  single  wire  was  just  as  effective 
as   the    multi-wire    system. 

tures  for  a  quarter  wave  on  80  also  performed 
well  on  40;  the  33  foot  radiators  used  at  a 
quarter  wave  length  for  40,  didn't  do  bad  at 
all  on  80,  particularly  with  a  base  loading  coil. 
Both  heights  showed  good  results  on  20  as  well. 
Hundreds  were  built  and  may  be  seen  through- 
out the  country  today.  Factories  again  took 
hold  and  as  current  advertising  will  indicate, 
it    is    possible    to    buy    a    commercially    ma  !  i 


Vertical   Fan  antenna  of  post  WWI   vintage.  It 

worked   well,   but  was  expensive.  As   many  wires 


were    used   as   you   could    afford 
par. 


eight  was 
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PRINTED  VHF  CIRCUITS 

•  GEM  NUVtSTOR  (6CW4)  regenerative  2  meter  con- 
verter. This  unit  uses  a  6CW4  as  a  regen.  fi.R  amp.  and 
will  give  gain  in  excess  of  30DB  at  a  low  noise  figure. 
6x8  oscillator-Tripler  &  Triode  Mixer— 5  to  10  MC  LF.- 
instructions  for  changing  I.F,  included— 2  Vz"  x  4"  PC 
board— wired  and  tested.  Less  tubes  &  Xtol   only   $6.50  P.P. 

•  GEM  STANDARD  6  METER  CONVERTER.  This  stable, 
dependable  unit  is  standard  equipment  of  many  CD. 
nets.  6B27  Cascode  RF  amp.— 6x8  hi-gain  mixer  and  OSC. 
—universal  input  and  output.  Will  take  any  3rd  overtone 
Xtal  from  BC  to  10  MC  I.F.^H«-Q  oir  wound  cajls-21/2" 
x  4"  PC  board— wired  and  tested— requires  150V  @  18 
MA— 6    or    12V— wired    and    tested    and    less    tubes    and 

only  $6.50  P.P. 


.  *  *  * 


» » *  ■ . 


* » *  *  * 


.  *  * . 


in 


Xtal 

•  2  METER  NUVISTOR  PRE-AMP.  This  small  unit  (only 
2VV  x  2")  will  produce  30  DB  or  more  gain  and  can  be 
used  in  regeneration— requires  only  10  to  50V  @  4  MA 
— 6V.  Ideal  for  use  in  Gem  setts,  etc.  Low-imped,  input- 
link  output—  Hi-Q  air  wound  coils.  Wired  and  tested— 
less  tube  (6CW4) only  $4.50  P.P. 

6  METER  CASCODE  NUVISTOR  PRE-AMP-(2}-6CW4's 
Cascode.  A  stoble  non-neutralized  circuit.  Requires 
0-100  V  @  8  MA.  Low  imped,  input.  Link  output,  Avail- 
able  with  2  meter  coils— only  2"  x  2V2".  Can  be  used  in 
HQ-110's,  etc.  Wired  &  tested-less  tubes,  .only  $5.50  P.P. 

•  LITTLE  GEM  5  WATT  6  METER  TRANSMITTER.   A  very 

efficient  RF  section.  Uses  50  MC  3rd  overtone  Xtals.  Re- 
quires 200V,  @  30  MA-6V.  6AU8  or  6CX8  tube-link  out- 
put-2iy  x  4".  Wired  &  tested-less  tube  only  $6.50  P.P. 

•  AUDIO-MODULATOR  SECTION.  Uses  12AX7  pre-amp 
and  6BG5  output.  Input  for  carbon  or  Xtol  mike.  Can  be 
used  for  modulator— intercom— PA— up  to  7  watts— wired 
and  tested-less  2^2  "  x  4"  tubes.  .,«...  .only  $5.00  P.P. 

GEM  ELECTRONICS 

RR^3  SPRINGFIELD,  OHIO 

Telephone:   Terr*  Hsute  282      •      Urbana   Ohio   Exchange 
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EQUIPMENT 


CHOSEN 

for  use  aboard  the  S.S.  HOPE! 


AF-68 


TRANS-CITER 


PMR-8 


RECEIVER 


-1070 


POWER  SUPPLY 


Manufactured  by 
MULTI-PRODUCTS    COMPANY 

21470  COOLIDGE  HWY.,  OAK  PARK  37,  MICH, 


tower,  mast  or  similar  radiating  structure  in 
almost  any  practical  height  and  within  a  wide 
range  of  prices.  Many  have  refinements  such 
as  'traps/  base  or  center  'load  coils'  and /or 
1 capacity  hats'  at  the  top. 

Next  in  line  came  the  'antenna  tuner'  which 
had  already  demonstrated  its  value  to  a  con- 
siderable extent  in  connection  with  horizontal 
antennas.  Even  more  so  was  it  desirable  on 
the  vertical  type  of  radiator.  A  combination  of 
inductance  and  capacity,  properly  proportioned 
and  installed  between  the  transmitter  and  the 
antenna,  did  the  trick*  Many  hams  built  (and 
still  do)  their  own  antenna  tuner  (or  coupler 
as  it  has  been  more  correctly  termed).  Manu- 
facturer again  kept  pace  and  there  are  today, 
a  number  of  factory  built  antenna  couplers 
available  on  the  market. 

As  operating  frequencies  increased  to  em- 
brace the  15,  10  and  6  meter  bands  (and  later 
even  2  meters),  special  antennas  for  these 
bands  were  devised.  "Beaming"  the  signal  for 
greatest  radiation  in  the  desired  direction 
became  highly  popular;  it  proved  phenomenal 
in  working  DX  on  these  frequencies.  Soon 
some  of  the  more  ambitious  hams  designed  and 
erected  such  beams  for  use  on  20  meters  as 
well  although  their  physical  size  became  a  bit 
awkward  and  unweildy.  This  problem  was 
pretty  well  solved  by  ingenious  design  and  it 
was  not  long  before  these  too  were  being 
offered  to  the  amateur  market  by  a  number 
of  manufacturers.  Rotation  of  these  beams  to 
the  desired  direction  was  initially  accomplished 
manually;  many  hams  used  old  auto  steering 
wheels  procured  at  wrecking  yards*  Not  too 
bad  either,  fitted  with  a  suitable  pointer  and 
a  compass  rose  although  they  did  offer  quite 
a  problem  in  the  way  of  a  watertight  bearing 
through  the  roof!  It  wasn't  long  however  be- 
fore electHcal  rotators  were  fitted  to  the  mast 
and  rotation  was  then  controlled  from  within 
the  shack  by  a  dial  and  pointer  similar  to  those 
used  on  transmitters  and  receivers.  Thousands 
of  these  electrically  rotated  beams  are  now 
in  daily  use  throughout  the  world. 

What  next  is  anybody's  guess.  Today,  in  a 
fairly  populous  area,  you  can  see  practically 
all  of  the  current  types  of  popular  ham  an- 
tennas* Beams,  in  many  respects,  closely  re- 
semble conventional  TV  antennas.  You  can 
retty  well  tell  by  the  physical  size  of  them, 
which  band  the  ham  owner  favors*  Horizontal 
wire  antennas  are  all  more  or  less  of  the  same 
general  type;  a  half  or  a  quarter  wave  hori- 
zontal wire  between  two  supports;  these  may 
be  fed  in  various  ways  but  are  all  basically  the 
same.  A  single  wire  feed  as  in  the  'Windom' 
type;  two  open  wires  at  the  center,  spaced 
throughout  their  length  with  insulators;  tht> 
*Zepp'  with  a  similar  pair  of  wires  at  one  end : 
either  center  or  end  fed  with  coaxial  cable  or 
two-wire  ribbon  resembling  TV  lead-in.  Even 

(Turn   to    page  57 J 
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SANDY  CLAWS 


would  give  you  one  of  these  if  he  could  make 
'em,  but  it  takes  huge  machines  to  crank  these 
precision  moulded  gems  out.  Give  one  to  the 
XYL  for  Xmas,  be  a  Dandy  Sandy,  Give  6ne 
to  the  Jr  op  so  he  can  put  it  up  on  your  shack 
walk  But  when  you  give  it  you  don't  have  to 
let  on  about  the  free  one  year  subscription 
to  73  (or  extension)  that  we're  sending.  Now, 
about  these  maps  .  ,  .  they're  28W  x  18%" 
and  the  mountains  stick  right  up  at  you,  all 
in  the  right  places.  This  is  not  one  of  those 
cheap  crumby  maps  either,  it  is  an  expensive 
unerumby  one  with  eight  colors,  all  different. 
Send. 


M< 


V 


Sir:  I  I 

Enclosed    is  $9.95.    Please  send    me   one   of 
your  3-D  maps  immediately.     LLS. —  World — 

Address • - 

wity  *+.... .,.«...«.£on6  . » . . o-xaxe  •*••*.»• 

Please  include  at  no  charge  with  this  order  a 
one   year    (new)    (renew)    subscription   to   73 

starting   with   the   issue, 

(Two  years  with   two  maps.) 

Send  order  to:  73  Magazine,  1379  E.  15th  St, 

Brooklyn   3d    N,   Y. 
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STURDY 

E-Z  WAY 

TOWERS 
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Put   your   Tribander    at    41 '   in   70   mph 
wind  (125  mph  cranked  down  to  34'). 

TtJfs  over  for  E-Z  access  to  array. 
Mounts     Ham-M     Rotor     inside     tower 
head.     Top     radial     bushmg    ■    vertical 
thrust    bearing. 

Safety  rest  locks  tower  at  desired 
height.  No  weight  on  cables. 
EJ.A.  RS-222  specs.  Heavy  wall  struc- 
tural steel  tube  legs,  solid  steel  rod 
diagonal  &  horizontal  bracing  —  arc 
welded,      SoU  fry  Tot  flight  DUtrthutnrs 

Everywhere! 


Write   for  Ciulog   2M 

MOUNTING  KITS: 


t 


GPK-S40  $75.00 
Wonder  Ground  Post 

JJOT.  BAK-S40  $10.50 

Wq  J  I   Brocket 
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MODEL     RBS-40P. 
Dip     painted 


E-Z  WAY  TOWERS.  Inc. 


P.O.  BOX  5767 


TAMPA  5,  FLORIDA 


THE 
NEW 


APPROACH 


• 


To  quiet,  neat,  secure  connections  of 
radio  components. 

Twirl-Con  is  a  simple,  well  constructed 
tool  for  winding  a  spiral  quickly,  that  slips 
over  a  short  stub  lead  of  the  old  compo- 
nent. You  can  make  a  perfect  connection 
anywhere  you  can  get  a  soldering  iron. 

#  Without  making  a  mess  of  a  beautifully 
wired  circuit,  or  disturbing  the  original 
soldered   connections. 

#  The  first  of  its  kind  to  enable  you  to 
extend  pig-tails  on  resistors  and  con- 
densers, broken  off  transformer  and  coil 
leads, 

@  Ideal  for  converting  surpfus  equipment, 
and  for  making  test  set  ups  where  com* 
ponents  can   be  changed   quickly. 

Twirl-Con  is  now  being  used  all  over  the 
U.S.A.  and  in  some  foreign  countries  by 
hams  and  electronic  technicians.  There  just 
isn't  anything  like  it!  Sold  on  a  Money 
Back  Guarantee. 

$2  ea.  Ppd*  U.S.A.  Instructions  Included 


mPL-CON    TOOLS 


PAT.   PtNOING 

HOT    N,   EAST  STREET 


EDNA,  TEXAS 
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Christmas  Cheer  and  All  That 


While  there  is  still  considerable  discussion  going  on 
as  to  whether  subscriptions  to  73  should  be  given  to 
friends  or  to  particularly  despised  enemies,  there  is  no 
question  about  the  fact  that  you  should  be  giving 
them.  Please  fill  out  the  below  blanks  and  mail  imme- 
diately* If  we  get  em  in  time  we'll  send  out  a  special 
Christmas  gift  card  to  the  recipient  which  should 
arrive  a  day  or  two  before  the  holiday  which  comes, 
I  believe,  sometime  late  in  December.  We'll  start  the 
sub  with  the  January  1962  issue  which  will  be  mailed 
December  20th  and  should  get  there  at  about  the 
tme  time. 


,  V  til  11  C         .»,.     +     ,*•*.     **..■•,**«      »    «    *     • 


Address 


■     .     *     *     . 


Call 


. .  .  .  , Zone  ......  State 

$5  two  years*  — 

—  New  subscription,  Renewal. 

—  Xmas  deal  OK,  — —Nuts  on  Xmas  deal,  start  now. 


S3  one  year. 


S7  three  years- 
-  I  don't  know. 
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$3  one  year. 
New  subscription, 

—  Xmas  deal  OK. 


$5  two  years, 
Renewal, 


^^^^~ 


$7  three  years. 
—  I  don*t  know. 


Nuts  on  Xmas  deal,  start  now. 
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$3  one  year. 
New  subscription. 

Xmas  deal  OK, 


$5  two  years. 
Rrirwal, 


$7  three  years. 
—  I  don't  know. 
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(Antennas  from  page  54) 

the  more  modest  random  length  wire  with  a 
similar  single  wire  lead-in  or  down  lead  from 
one  end  or  some  random  length  along  the  an- 
tenna proper,  will  frequently  be  found. 

And,  the  vertical  antenna  in  popular  use  by 
thousands,  will  either  be  mounted  on  a  roof 
top  with  appropriate  guy  wires  or  perhaps  on 
the  ground  iteself.  It  may  or  may  not  be  in- 
sulated at  the  base  depending  upon  its  feeder 
system;  it  may  or  may  not  have  a  'capacity 
hat*  of  some  sort  at  the  top.  Perhaps  it's  an 
elaborate  tower,  maybe  only  a  simple  mobile 
whip,  roof  or  mast  mounted.  Water  pipe,  elec- 
trical conduit,  rain-pipe  and  even  a  series  of 
beer  cans  soldered  together  end  to  end,  often 
serve  as  a  radiator!  Some  are  even  a  single 
wire  suspended  from  a  yard-arm  and  run 
down  the  pole  on  insulators;  frequently  copper 
tubing  is  used  in  this  manner, 

So,  there  you  have  it.  Antennas  have  come  a 
long  way  since  the  simple  rods  of  Maxwell 
and  Hertz  and  the  'stove  pipes'  of  Marconi. 
What  will  you  use?  The  choice  is  strictly 
yours  and  is  dependent  upon  several  factors. 
Available  space,  the  band  you  want  to  work 
mostly  and  your  checkbook.  Talk  to  other 
hams;  if  they  have  been  in  the  game  any 
length  of  time  at  all  they  have  no  doubt 
tried  a  number  of  the  more  conventional  an- 
tenna types.  Find  out  what  they  think  of 
those  which  they  have  used.  Then  make  up 
your  mind  what  you  want  to  do;  study 
antenna  chapters  in  handbooks  and  read  the 
many  articles  in  the  periodicals,  check  your 
bank  balance  and  measure  your  available 
space,   then  go  to  it!   "73"  and  'happy  ham- 

.  .  .  W70E 
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Letter 


Dear   Wayne, 

Please  find  enclosed  a  check  for  $5.00  to  renew  my 
subscription  for  the  next  2  years ;  I  feel  that  having 
survived  the  first  year  you  should  be  worth  risking  5 
bucks  for  the  next  2. 

Having  run  the  gamut  from  Neophyte  to  Novice  to 
Technician  and  finally  at  long  last  to  General  during  the 
first  year  of  73  Magazine  I  would  like  to  say  that  with- 
out the  help  of  its  informative  articles  I  could  never 
have  gotten  my  General  Ticket,  I  would  like  to  say  this 
but  of  course  you  know  that  this  would  be  a  helluv  an 
exaggeration  and  a  damn  lie*  However,  1  must  say  in 
all  sincerity  that  I  have  enjoyed  your  magazine  im- 
mensely and  while  not  finding  every  article  of  particular 
interest  at  the  time  I  find  myself  frequently  referring 
to  these  back  issues  of  73  for  information. 

Hope  you  keep  the  general  format  the  same  Wayne, 
with  plenty  of  construction  articles  and  leaving  the  club 
news  and  contests   to  the  other  magazines. 

Continued  good  luck  and  success  in  the  future  to  both 
you   and   73   on   its  first  anniversary* 

Boh  Tanner  K3GNQ 


,  ,  .■!  I  .„.  ' 
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SPECIALISTS     IN     COMPACT    ANTENNAS 
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XCl  llJL  VC I 


Model  CM  Mult 
Coaxial  Antei 
6-10-15-20  Melei 

Net  $34.95 

Model  M-4  Mobile 
4-bond  —  fir*  oil 
mounts,  5'  3'J  high 
Net  $16.95 


MINIATURIZED 

tf-BAND  ANTENNA 
6-  10»15«20  METERS 

•  New  ond  loading  principle  to 
maintain  effective  radiation. 
No  center  landing  employed. 

•  Element  length,  11'; 
boom,  60". 

•  Turning  radius,  7\ 

m  Weight,  11  lbs.  Light  enough 
for  TV  Rotor. 

•  Feed  line,  RG5BAU  or  equlv* 

•  SWR,  less  than  1.5:1. 

Model  B-24  Amateur— Net  $54.95 

Write  for  fiterertute  ond  fhe  no  mo 
of  your  nearett  M/NNPfiODUCTS 
diffnbufor. 
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hi- pUfdue&Jne. 


1001  West  18th  Street  •  Erie,  Pennsylvania 

Patents  Pending 
Order  direct  from  factory  or  your  favorite  distributor. 


DKC-    ^ 


s^m. 


$i6m$  Kpopoor 


WITH    DOW'S 

PREAMPLIFIER 

Get  signals  you  didn't  hear! 

Not  a  gimmick,  but  a  tested 
and  proven,  accessory.  Pre- 
cision made,  fully  backed  by 
Dow-KeyTs  traditional  Factory 
Warranty. 

HELP    YOUR    RECEIVER! 
The   DKC-RFB    Booster   h   a 
50    to    70    ohm    impedance 
matching     "broadband     pre- 
amplifier" guaranteed  to  increase  the  over-all  gain  by  1    lo  6  "5" 
units  on  all  bands    (1 .5  to  30  mcL    To  improve  sensitivity,  work 


price 


$10.75 


rh 


weak 
receivers 


S3 00  class. 


DOW-KEY  COMPANY- "MlSi*1" 
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Propagation  Charts 


David    A.    Brown    K2IGY 

30  Lambert  Avenue 
Farmingdale,   N.  Y. 


For  the  DX  propagation  chart,  I  have  listed 
the  HBF  which  is  the  best  Ham  Band  Fre- 
quency to  be  used  for  the  time  periods  given. 
A  higher  HBF  will  not  work  and  a  lower  HBF 
sometimes  will  work,  but  not  nearly  as  well. 
The  time  is  in  GMT,  not  local  time. 


Advanced  Forecast,  November 
Good:  7-8,   10-25 
Fair:   t-2t  6,  9,  26,  29-30 
Bad:  3-5,  27-28 


1961 


The  Short  Path  propagation  chart  has  been 
set  up  to  show  what  HBF  to  use  for  coverage 
between  the  48  states*  Alaska  and  Hawaii  are 
covered  in  the  DX  chart.  The  use  of  this  chart 
is  somewhat  different  than  the  DX  chart. 
First,  the  time  is  the  local  time  centered  on 
the  mid-point  of  the  path.  Second,  the  distance 
given  in  miles  is  the  Great  Circle  path  distance 
because  of  the  Earth's  curvature,  Here  are  a 
couple  of  examples  of  how  to  use  the  chart, 
A.)  To  work  the  path  Boston  to  Miami  (1250 
miles),  the  local  time  centered  on  the  mid- 
point of  the  path  is  the  same  in  Boston  as 
in  Miami,  Looking  up  the  HBF's  next  to  the 
1250  ile  listings  will  give  the  HBF  to  use 
and  the  time  periods  given  will  be  the  same 
at  each  end  of  the  circuit,  B.)    To  work  the 


GO  FIRST  CLASS 


ON  SIX 

The  LW-51 
Deluxe 

$57.50 

Features: 

•  50  watts  input,  fully  neutralized 

•  Uses  inexpensive  8  mc  xtals  or  VFO 

•  Plate  modulated  for  efficiency  and  punch 

•  Input  for  crystal  or  carbon  microphone 

•  TYI-proofed  even  in  Channel  2  fringe  area 

•  In  kit  form  to  cut  costs 

•  AH  hard  parts  mounted   (over  100) 

•  6  or  12  volt  filament 

•  Speech  clipping  &  limiting  for  max 
modulation 

Order  Direct; 

LW-51    Deluxe  kit,   less   tubes    &    xfol    

LW-5!    Deluxe  felt,  with  tubes  &  ony  xtol . 

LW-51    Deluxe  kit,   wired    &   tested    , 

Ship  weight  7  Jbi,:  77e  East  Coast;  $1,59  Western 
LW-72  AC  Power  Supply  for  LW5I,  wired  49.95 

LW-61    VHF  Converters 18.50 

LW-60    Pfe-Arnplifiers    ., 12.50 

L  W  ELECTRONIC  LABORATORY 


$57,50 

69.50 
84.50 


ROUTE   2 


JACKSON,    MICHIGAN 


path  New  York  to  San  Francisco  (2,600 
miles),  the  local  time  centered  on  the  mid-point 
of  the  path  will  be  1%  hours  later  than  at 
San  Francisco  and  1%  hours  earlier  than  in 
New  York  (the  time  difference  between  New 
York  and  San  Francisco  is  3  hours).  Looking 
up  the  HBF's  next  to  the  2,500  mile  listings 
will  give  the  HB  to  use.  In  San  Francisco 
subtract  1  Vg  hours  from  the  time  periods  listed 
for  local  time  and  in  New  York  add  1%  hours 
to  the  time  periods  listed  for  local  time. 
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Radio  Bookshop 


7     ELECTRICAL    ENGINEERING    HANDBOOK   -    Mcllwain. 
Formulas,  tobies,  circuits,  A  read  handbook.  1610  pages. 

$10  00 


6-VACCUM  -  TUBE  CIRCUITS  AND  TRANSISTORS- 
Arguimbau.  Designed  for  both  beginners  and  engineers, 
Moth  kept  to  a  minimum.  Simple  explanations  of 
complex  ideas,  ouY'll  know  a  lot  more  about  radio 
after    you    read   this    book,     646    pages.  $10.25 


9-LICENSE  Q  &  A  MANUAL- All  the  dope  for  commercial 
FCC  licenses,  720  pages,  become  a  professional  for  $6,00 


10-1,    LIBERTINE-Shepherd    (K20RS),    Racy   35c   book,   a 
best- seller.    Specially    priced    for    you    at  $.25 


!3— REFERENCE  DATA  FOR  RADIO  ENGINEERS. 
Tables,  formulas,  graphs.  You  will  find  this  relsrenca 
book  on  the  desk  of  almost  every  electronic  mn- 
gineer  in  the  country.  Published  by  International 
Telephone  and  Telegraph.  $6.00 


16-HAM  REGISTER-Lewts  (W3VKD).  Thumbnail  sketches 
of  10,000  of  the  most  active  and  well  known  hams  on 
the    air    today.    This    is    the    Who's    Who    of    ham    radio. 


Fascinating    reading.    Now 


$2.50 


18-50  YOU  WANT  TO  BE  A  HAM-Hertzberg  (WTDJJ). 
Second  edition*  Good  introduction  to  the  hobby.  Has 
photos  and  brief  descriptions  of  almost  ever  commer- 
cially available  transmitter  and  receiver,  plus  acces- 
sories.    Lavishly    illustrated   and    readable.  $2.95 


21 -VHF  HANDBOOK-Johnson  (W6QKI).  Types  of  VHF 
propagation,  VHF  circuitry,  component  limitations,  an- 
tenna design  and  construction,  test  equipment.  Very 
thorough  book  and  one  that  should  be  in  every  VHF 
shack.  $2.95 


22-BEAM  ANTENNA  HANDBOOK-Orr  (W6SAI).  Basics, 
theory  and  construction  of  beams,  transmission  lines, 
matching  devices,  and  test  equipment*  Almost  all  ham 
stations  need  a  beam  of  tome  tart  •  .  ,  here  is  the 
only  source  of  basic  info  to  help  you  decide  what  beam 
to  build  or  buy,  how  to  install  it,  how  to  tune  it     $2.70 


23-NOVrCE  *  TECHNICIAN  HANDBOOK  -  Stoner 
(W6TN5).  Sugar  coated  theory j  receiver*,  transmitters, 
power  supplies,  antennas;  simple  construction  of  a 
complete  station,  converting  surplus  equipment.  How  to 
get  a  ham   license   and  build  a  station.  $2.85 


24^BETTER  SHORT  WAVE  RECEPTION-Orr  (W65AI). 
How  ta  buy  a  receiver,  how  to  tune  if,  align  it;  build- 
ing accessories;  better  antennas;  QSL's,  maps,  aurora 
zones,  CW  reception,  SSB  reception,  etc*  Handbook  for 
short  wave    listeners  and   radio   amateurs.  $2.85 


28-TELEVISION  INTERFERINCE-Rand  (W1DBM).  This  Is 
the  authoritative  book  on  the  subject  of  getting  TVI  out 
of   your   rigs   and   the   neighbors   sets.  $1.75 


32-RCA  RADIOTRON  DESIGNERS  HANDBOOK-1500 
pages  of  design  notes  on  every  possible  type  of  circuit. 
Fabulous,  Every  design  engineer  needs  this  one.       $7.10 


33- WAVE  PROPAGATION  &  ANTENN AS- Welch.  Highly 
recommended  by  the  propagation  experts  as  the  best 
Book  on  the  subject,  $5.75 


36-CALL  LETTER  LICENSE  PLATE-ftegufation  size  license 
plate.  Please  give  your  coll  and  the  color  of  letters  and 
background.  5300 

37-101  WAYS  TO  USE  YOUR  HAM  TEST  EQUIPMENT- 
Middleton.  Grid-dip  meters,  antenna  impedance  meters, 
oscilloscopes,  bridges,  simple  noise  generators,  and 
reflected  power  meters  are  covered.  Tells  how  to  chase 
trouble   out  of   ham   gear,    168   pages  .  $2.50 

40-RAOIO  HANDBOOK,  ISih  EDITION-Orr  (W6SAI), 
rhis  is  far  and  away  the  best  amateur  radio  handbook 
ever    printed.    Over   §00    pages.  $8.50 

47-PRACTICAL  ELECTRONICS-Hertzberg  (W2DJJ).  Al- 
most solid  with  pictures.  Touches  lightly  on  many  as- 
pects of  electronics:  ham  radio,  TV,  transistor  radios, 
hi-fi,  microwaves,  trouble-shooting,  Novice  station, 
antennas,  test  equipment,  etc.  $2.50 

50-MlCROMINIATURIZATION-This  is  the  standard  text 
on  the  subject.  Don't  see  how  a  company  library  can 
be  without  this  one.  Everything  Is  going  to  have  to  be 
built  smaller,  you  know.  $11.00 

52-HOW  TO  READ  SCHEMATIC  DIAGRAMS-Marks, 
Components  &  diagrams;  electrical,  electronic,  ac,  dc, 
audio,  rf,  TV.  Starts  with  Individual  circuits  and  carries 
through    complete    equipments.  $3,50 

53-BA5IC  ELECTRONIC  TEST  PROCEDURES-Turner.  This 
book  covers  just  about  every  possible  type  of  electronic 
test  equipment  and  explains  In  detail  how  to  use  it  for 
every  purpose.  Testing:  audio  equipment,  receivers, 
transmitters,  transistors,  photocels,  distortion,  tubes, 
power   .   .   *  etc,  18.00 

54-HAM  RADIO  HANDBGOK-Hertzberg  (W2DJJ).  This 
is  a  lavishly  illustrated  book  to  interest  people  in  the 
hobby  of  ham  radio.  Tells  how  ta  get  your  ticket,  select 
a  receiver  and  transmitter,  learn  the  code.  Pictures  and 
info  on  fust  about  every  commercial  piece  of  ham 
equipment.   Better   than   a  catalog.  $2.50 

55-TRANSISTOR  CIRCUIT  HANDBOOK-Simple,  easy  to 
understand  explanation  of  transistor  circuits.  Dozens 
of  Interesting  applications.  $4.95 

57-QUAD  ANTENNAS-Orr  (W6SAI).  Theory,  design, 
construction  Qnd  operation  of  cubical  quads.  But  Id- it 
yourself   Info.    Hmd   systems,    tuning.  $2.85 

SS^ANTENNAS     FOR     CITIZENS     RADIO-Orr     (W6SAI). 

General  coverage,  mobile  and  directional  antennas  for 
27  mc  band.  Build  &  tune  'em, 

59-CITIZENS    BAND    (Rider). 

61 -ELECTRONIC   HOBBYISTS   HAND   BOOK. 

62-PACECETS  &  WORLDWIDE. 


$1.00 

$3.90 

$2,50 

$.49 


69-S-9  SIGNALS-Orr  (W6SAI).  A  manual  of  practical 
detailed  data  covering  design  and  construction  of  highly 
efficient,  inexpensive  antennas  for  the  amateur  bonds 
that  you  can  build  yourself.  $1.00 

70-ELECTRONIC     PUZZLES     &     GAMES-Mathew    Mandl, 
124  pages.  $1.95 

72- ABC's  OF  HAM  RADIO-Pyie  (WOE),  Designed  for 
the  Novice  ham.  Includes  all  of  the  information  needed 
to   qualify   for  the   Novice   License.   112   pages.       $1.50 

76-MODERN  OSCILLOSCOPES  &  THEIR  USES-Ruiter. 
Second  edition.  Shows  what  a  'scope  Is,  what  it  does 
and  how  to  use  It  for  radio,  TV,  transmitters,  etc  34d 
pages.  $8.00 

7B- INTRODUCTION   TO   ELECTRICAL   CIRCUITS- Jackson. 

Deals  with  exactly  what  electronics  and  electrical  en- 
gineering technicians  need  to  know.  Complete  coverage 
of  electrical  circuit  theory,  from  beginning  level.  De- 
velops concepts  of  current,  voltage,  resistance,  work,  and 
power.  Shows  how  to  expand  basic  concepts  to  solve 
elaborate  direct  and  alternating  current  networks  used 
tn  modern  electrical  and  electronic  circuitry.  $11.65 
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79-TRANSISTOR  PROJECTS-Skip  the  theory  and  start 
having  fun*  Radios;  self  powered,  shirt  pocket,  regen- 
erative, carrier-power,  headphone.  Instruments  and  ac- 
cessories! sine-square  wave  generator,  preamps  for 
VTVM's,  gain  checker,  shortwave  calibrator,  phase 
shifter,  substitution  box.  Plus  remote  transistor  ear,  elec- 
tronic compass,  simple  oscillator,  lamp  control,  muili- 
impedance  amplifier,  electronic  counter,  portable  power 
supply   .   ,   .   etc  $2.90 

G-83-FUN  WITH  ELECTRICITY-Tbis  book  ought  to  fire 
the  imagination  of  the  teenager.  BuiJd  a  galvanometer, 
a  dc  motor,  an  ac  generator,  a  solenoid,  a  spark  coil, 
a  TesJa  coil,  etc.  Helps  teach  the  basics  of  electricity 
while  having  fun  with  simple  projects.   128  pages.     $2.65 

MMD-ELIMINATING  MAN  MADE  INTERFERENCE-What 
makes  it,  how  to  find  it,  how  to  cure  it  in  homes,  fac- 
tories, automobiles,  aircroft,  boats,  etc.  Or  maybe  you 
haven't   been    plagued    lately.    160    pages.  $2.95 

NHP-BUUDING  UP  YOUR  HAM  SHACK-Pyle  (W70E). 
A  practical  discussion  of  points  to  consider  when  you 
are  buying  ham  equipment,  complete  with  descriptions 
of  much  of  the  available  commercial  gear.  It's  just 
possible  that  Pyle  might  keep  you  from  making  a  mis- 
take which   would   cast  a   lot  more  than  his  book.  $2.50 

QAN-SECOND  GLASS  RADIOTELEPHONE  HANDBOOK- 
Noll  (W3FQJ).  Everything  you  need  to  know  to  pass 
the  FCC  exam  and  get  started  servicing  two-way  equip- 
ment Much  more  than  just  a  Q  &  A  manual  S3. 95 

R235-RADIO  CONTROL  FOR  MODEL  BUI LDERS-W inter. 
One    of    the    best    and    newest    books    available    on    RC. 

$4,25 

RMS-HOW  TO  USE  GRID-DIP  OSCILLATORS-Turner 
(K6AI).  Construction  &  uses,  an   important  book.        $2,50 

SO-SURPLUS    RADIO    CONVERSION    MANUAL    VOLUME 

NO,  I  (second  edition).  This  book  gives  circuit  dia- 
grams, photos  of  most  equipment,  and  rather  good  and 
complete  conversion  instructions  for  the  following:  BC- 
221,  BC-342,  BC-312,  BC-348,  BC-412,  BC-645,  BC-M6B, 
5CR-274N  453 A  series  receivers  conversion  to  TO  meter 
receivers,  SCR-274N  457A  series  transmitters  [conver- 
sion to  VFO),  SCR-522  (BC-624  and  BC-625  conversion 
to  2  meters},  TBY  to  10  and  6  meters,  PE-1Q3A,  BC- 
1068A/116TA  receiver  to  2  meters,  Surplus  tube  index, 
cross  index  of  A/N  tubes  vs.  commercial  types,  TV  & 
FM  channels*  $3.00 

31  SURPLUS  RADIO  CONVERSION  MANUAL  VOLUME 
NO  II  Original  ond  conversion  circuit  diagrams,  plus 
photos  of  most  equipments  and  full  conversion  dis- 
cussion of  the  following:  BC-454/ARC-5  receivers  to  10 
meters,   AN/APS-13   xmtr/rcvr   to   420   mc,    BC^457/ARC-5 

xmtrs  to  10  meters,  Selenium  rectifier  power  units,  ARC-5 
power  and  to  include  10  meters,  Coil  data- simplified 
VHF,  GO  9  TBW,  BC-357,  TA  12B,  AN/ART-13  to  ac 
winding  charts,  AVT-112A,  AM-26/A1C,  LM  frequency 
meter,   rotators,  power  chart,   ARB  diagram.  $3,00 


32-SURPLUS  RADIO  CONVERSION  MANUAL  VOLUME 
NO,  Ill—Original  and  conversion  diagrams,  plus  some 
photo  of  these:  701  A,  AN/APN-1,  AN/CRC7,  AN/URC-4, 
CBY-29125,  50083,  50141,  52208,  52232,  52302-0?,  FT- 
ARA,  BC-442,  453-455,  45d-459,  BC-696,  950,  10o6,  1253, 
241 A  for  xtal  filter,  MBF  (COl-43065),  MD-7/ARC-5, 
R-9/APN-4,  R23-R-28/ARC-5,  RAT,  RAV,  RM-52  (53), 
RM9/AR04,  SCR-274N,  SCR-522,  T-15/ARC-5  to  T- 
23/ARC-5,  LM,  ART-13,  BC-312,  342,  348,  191,  375. 
Schematics  of  APT-5,  A5B-5,  BC  659,  1335A,  ARft-2, 
APAI0,  APT-2.  %*M 

B3-THE  SURPLUS  HANDBOOK,  VOLUME  (-Receivers  and 
Transmitters.    This    book    consists    entirely    of    circuit    dia- 
grams   of    surplus    equipment    and    photos    of    the    gear. 
One    of    the    first    things    you    really    have    to    have    to 
even    start    considering    a    conversion    of    surplus    equip- 
ment   is    a    good    circuit    diagram.    This    book    has    the 
following:    APN  1,    APS-13,    ARB,    ARC-4,    ARC-5,    ARC-5 
VHF,    ARN-5,    AftR  2,    ASB-7,    BC  222,    -312,    -314,    -342, 
-344,    -348,    -603,    -611,    -624    (SCR-522),    BC-652,    -654, 
659,     669,     683,    -728,   -745,    -764,    -799,    -794,    BC-923, 
-1000,     -1004,    -1066,    -1206,    -1306,    -1335,    BC-AR-231, 
CRC-7,    DAK-3,   GF-11,    Mark    II,    MN-26,    RAK-5,    RAL-5, 
RAX,    Super    Pro,    TBY,    TC5,    Resistor    Code,    Capacitor 
Color  Code,  JAN/VT  tube  index.  $3-00 


86-CON VERTING    BC453   TO    SSB 


$3.00 


87-JVLRT-90  CONVERSION  MANUAL-This  12-page  book- 
let contains  full  information  on  converting  the  19  tube 
MRT-9  or  MRT-90  transceivers  into  hot  little  dual  con- 
version rigs  for  two  meters.  Complete  conversion  plus 
original    diagram.  5*50 

88-WESTERN  ELECTRIC  255A  POLAR  RELAY-This  will 
be    of    interest   primarily   to   the    RTTY    ops,  $3,50 

89-PLASTIC  QSL  DISPLAY  HOLDER-This  eleven  pocket 
plastic  holder  will  make  it  simple  to  display  your 
QSL's  without  having  to  tape  them  or  staple  them  to 
the  wall.  Each  one  fits  into  a  pocket  and  the  strip  of 
eleven   con   hang  from  the   wall,  $-49 

90-TELEPRINTERS,     MODEL     31  A-This     midget     printer, 
complete    with    case,    measures    only    11"    x    I6'f    x    12 
and    is    light   enough    to    throw    in    the    car    for    portable 
use.   Complete  with  keyboard,   ready  to  operate.      $80.00 

NOW  OUT 

I.Y.B." — International  Year  Book 


•  t 


I YB- INTERNATIONAL  YEARBOOK-The  1691-62  edition 
of  the  International  Radio  Amateur  Year  Book  is  now 
out.  It  contains  a  review  of  the  years  VHF  activities, 
a  synopsis  of  DX  activities  and  new  countries  activated, 
a  propagation  forecast  for  the  coming  year  for  Tie 
Eastern,  Central  and  Western  u\S.f  to  all  parts  of  the 
world,  on  ARRL  countries  list,  world  QSL  bureaus,  etc 
Published   in   England.  $-75 
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1851  Stanford  Avenue 
Santa  Susana,  Calif. 


Birdies  are  familiar  problems  to  nearly 
every  VHF  addict — and  on  occasion 
plague  the  rest  of  us  as  well,  producing  spu- 
rious signals  at  certain  points  within  the  tun- 
ing range  of  our  receivers. 

Those  VHF  men  who  have  been  forced  for 
one  reason  or  another  to  live  with  the  birdies 
produced  by  their  own  pet  converter-receiver 
combination  usually  have  managed  to  find  some 
use  for  them.  One  of  the  simplest  is  to  use  the 
birdie  as  a  marker  signal  to  ensure  that  the 
proper  position  for  accurate  frequency  read- 
out. 

However,  that's  neither  the  kind  of  or  use 
for  a  birdie  we're  going  to  discuss  here.  The 
particular  genus  under  the  spotlight  today  is 
the  BFO  birdie,  that  annoying  whistle  or 
tweet  that  may  occasionally  show  up  at  mul- 
tiples of  your  BFO  frequency  whenever  the 
beat  oscillator  is  turned  on. 

In  case  you  don't  recognize  the  term,  in- 
cidentally, a  birdie  is  a  spurious  signal  pro- 
duced by  unwanted  harmonics,  their  sum,  and 
their  difference.  The  difference  between  birdies 
and  other  spurious  signals  is  that  the  name 
"birdie"  is  applied  only  to  signals  resulting 
from  oscillators  within  the  equipment.  That 
is,  the  BFO  and  the  receiver  oscillator  may 
produce  birdies,  as  can  the  BFO  alone.  VHF 
birdies  are  usually  caused  by  harmonics  of  the 
converter  oscillator  and  the  receiver  oscillator, 
etc* 

The  usual  cause  of  a  BFO  birdie  is  radiation 
of  harmonics  from  beat-oscillator  circuitry  into 
the  front-end  portion  of  the  receiver.  These 
birdies  can  sometimes  be  heard  as  far  up  in 
the  spectrum  as  9*1  mc — which  is  the  20th 
harmonic  of  the  signal.  The  cure,  naturally, 
is  to  isolate  the  BFO  to  a  greater  extent 
through  shielding,  bypassing,  and  all  other 
harmonic-reduction  measures  usually  applied 
to  a  TVI-producing  transmitter* 

But  this  article  isn't  about  the  cure  and 
defeating  of  BFO  birdies- — it's  about  two  ways 
to  make  good  use  of  them.  If  you  don't  have 
a  birdie  in  your  set,  you'll  have  to  put  one  m 
(temporarily  only)  to  make  use  of  these  tricks. 


Possibly  the  more  useful  of  the  tricks  is  the 
use  of  the  birdie  to  determine  the  exact  re- 
sponse frequency  of  the  crystal  in  your  crystal 
filter.  With  only  a  little  care,  you  can  locate 
this  frequency  accurate  to  ±  1  cycle  or  less. 
Here's  how: 

Disconnect  the  receiver's  regular  antenna 
and  attach  a  short  length  of  wire  (insulated 
variety)  to  the  BFO  plate  terminal.  Route 
the  other  end  of  the  wire  into  the  front  end 
portion  of  the  receiver  to  let  the  birdies  be 
picked  up  by  radiation.  Attach  a  VTVM  to 
the  second-detector  load  resistor,  and  turn  on 
the  set  and  the  BFO, 

With  the  crystal  filter  set  to  the  OFF  or 
equivalent  position,  tune  in  the  neighborhood 
of  the  lowest  multiple  of  your  if  frequency 
(910  KG,  1820  KG,  2275  KG,  etc.)  which  you 
can  reach.  If  your  set  tunes  the  BC  band,  the 
second  harmonic  is  best  at  this  point  because 
it  is  the  strongest. 

When  you  find  the  birdie,  set  the  crystal 
filter  to  its  broadest  position.  While  watching 
the  VTVM,  adjust  in  turn  the  BFO  tuning 
and  the  receiver  tuning  until  the  VTVM  in- 
dication reaches  a  peak  at  the  same  time  the 
audio  signal  goes  through  zero  beat.  These 
two  adjustments  interact  strongly,  and  this  is 
the  most  critical  part  of  the  procedure,  so  take 
your  time* 

Now,  without  touching  either  adjustment, 
set  the  crystal  filter  to  its  sharpest  position. 
You'll  probably  have  to  touch  up  the  tuning 
adjustment  to  restore  the  VTVM  peak  read- 
ing. If  an  audio  note  is  audible  at  the  new 
peak  reading,  repeat  the  dual  adjustments 
made  in  the  previous  step  until  the  zero-beat 
and  VTVM  peaks  coincide  again- 
Read  the  frequency  from  the  receivers 
tuning  dial  and  divide  by  the  number  of  the 
harmonic  used.  That  is,  if  the  adjustment  was 
made  at  the  second  harmonic,  divide  by  two.  If 
at  the  fourth  harmonic,  divide  by  four,  etc. 

At  this  stage,  you  know  the  crystal's  re- 
sponse frequency  only  within  25  to  30  cycles, 
since  the  combined  response  of  your  ear  and 
the  receivers  audio  system  cuts  off  at  about 
100  cycles.  To  check  more  closely,  leave  the 
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BFO  adjustment  alone  and  tune  to  succes- 
sively higher  harmonics  with  the  tuning  diaL 
At  each  birdie,  zero-beat  should  coincide  with 
the  VTVM  peak.  If  notr  readjust  the  BFO 
ever  so  slightly.  Remember^  a  10-cycle  adjust- 
ment monitored  on  the  20th  harmonic  will 
move  the  signal  200  cycles,  which  can  well  be 
outside  the  passband  of  the  crystal  filter  in 
the  sharp  position.  However,  if  you're  on  the 
nose  at  the  20th  harmonic,  you're  within  less 
than  5  cycles  of  the  exact  setting  at  the  funda- 
mental. 

With  the  BFO  adjusted  exactly  to  the  crys- 
tal response  peak,  it  can  now  be  used  as  a 
signal  generator  to  align  the  receiver  if  stages 
for  maximum  performance  at  this  frequency. 
Simply  touch  up  each  adjustment  on  each  if 
transformer  for  maximum  indication  on  the 
VTVM,  taking  care  not  to  disturb  the  BFO 
setting.  This  simple  procedure  will  frequently 
improve  a  receivers  apparent  gain  by  10  times 
or  more,  since  alignment  is  not  permanent  and 
an  error  of  only  a  few  cycles  in  each  trans- 
former adjustment  can  result  in  a  large 
over-all  loss  of  received  signal. 

The  other  use  for  a  BFO  birdie  is  as  a  sub- 
stitute for  an  accurate  100-kc  standard  in 
calibration  of  equipment  at  frequencies  other 
than  the  WWV  standard  transmissions,  The 
BFO  can  be  used  to  inject  a  signal  every  450 
kc  or  so,  and  this  signal  can  be  made  accurate 
to  approximately  ±  10  cycles  at  the  fundamen- 
tal frequency.  Here's  how: 

Set  up  the  "birdie  generator"  antenna  as 
described  earlier  and  turn  on  the  BFO-  Tune 
the  receiver  to  the  broadcast  band,  and  select 
a  station  in  the  900-950  kc  range. 

Adjust  the  BFO  setting  until  you  get  not 
one,  but  two  beat  notes*  One  will  change  pitch 
twice  as  rapidly  as  the  other,  and  will  be  less 
strong;  the  fast-moving,  weaker  one  is  the 
one  you*re  interested  in.  Ignore  the  strong  one. 

Continue  adjusting  the  BFO  until  the  weak- 
er note  is  in  zero-beat  with  the  BC  station. 
You  have  now  adjusted  the  birdie  to  zero-beat, 
and  the  BFO  is  set  to  exactly  (±  the  lower 
audio  cutoff  frequency  mentioned  earlier)  one- 
half  the  frequency  of  the  BC  station- 
Look  up  in  a  log  the  frequency  of  the  BC 
station  and  divide  by  two*  This  will  tell  you 
the  frequency  to  which  the  BFO  is  tuned. 
CAUTION:  If  you  zero-beat  the  BFO  with 
the  birdie,  instead  of  zeroing  the  birdie  on  the 
BC  station,  results  will  be  inaccurate* 

Now  all  you  need  to  do  is  to  tune  to  the 
third,  4th,  5th.  etc.,  harmonics  of  this  frequen- 
cy and  zero-beat  the  birdie  by  adjusting  the 
main  tuning  only  (don't  move  the  BFO  set- 
ting.) Zero-beat  will  mark  the  exact  spot  on 
the  dial  at  which  the  harmonic  falls,  and  pen- 
cil-and-paper  calculations  will  tell  you  the 
virtually-exact  frequency  of  the  harmonic. 
With  these  checkpoints  every  455  kc  across 
the  lower  bands,  it's  not  too  difficult  to  inter- 
polate other  calibrations  accurately. 
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Get  That  Last  DB 

From  Your  Parabolic  Dish 


Horn 
Antennas 


Enk  Roy  TI2NA 
1616  Tibbits 
Troy,    New  York 


A  HORN  antenna  can  be  used  as  a  feed 
for  a  dish.  If  the  dish  is  fed  by  a  dipole 
or  a  dipole  and  a  reflector  it  will  not  have  op- 
timum gain  and  bandwidth.  It  will  be  2  to  4 
db  short  of  optimum  gain,  sometimes  more. 
This  extra  gain  doesn't  come  from  the  higher 
gain  a  horn  has  over  the  original  feed,  but 
it  comes  from  the  better  illumination  of  the 
dish  and  the  lack  of  side  lobes  and  back  lobe 
of  the  horn  as  a  feed.  With  a  dipole  or  a 
dipole  and  reflector,  there  is  a  back  lobe  and 
side  lobes,  all  of  which  fall  outside  the  dish, 
causing  a  loss  in  gain,  In  addition,  spill  over, 
which  is  caused  when  the  beam  width  of  the 
antenna  illuminating  the  dish  is  greater  than 
the  angle  of  illumination  of  the  dish,  reduces 
the  optimum  gain.  Sometimes  the  opposite  can 
happen.  This  is  very  unusual  and  it  happens 
when  a  poorly  designed  horn  with  too  small 
a  beam  width  is  used. 

Horns  alone  are  not  useful  as  antennas  until 
the  frequency  is  10  cm  or  less  because  they  are 


too  large  and  cumbersome  for  the  gain  avail- 
able. They  are  easy  to  design  and  build  if  you 
follow  carefully  the  charts  in  this  article.  But 
before  we  do  any  constructing,  a  little  theory 
may  not  do  us  any  harm. 

A  rectangular  horn  with  flare  in  both  planes, 
as  discussed  in  this  article,  is  called  a  pyrami- 
dal horn.  Other  types  include  the  exponentially 
tapered  pyramid,  sectorial  H-plane  and  sec- 
torial E-pIane  horns,  (See  Fig.  1) 

To  obtain  as  uniform  an  aperture  distribu- 
tion as  possible  a  very  long  horn  with  a  small 
flare  angle  is  required.  However,  from  a  prac- 
tical standpoint,  the  horn  should  be  as  short 
as  possible*  An  optimum  horn  is  between  these 
extremes  and  has  minimum  beam  width  with- 
out excessive  side  lobes  for  a  given  length. 

If  the  aperture  in  the  two  planes  of  a  rec- 
tangular horn  exceeds  one  wavelength,  the 
pattern  in  one  plane  is  almost  independent  of 
the  aperture  in  the  other.  So,  a  horn  can  be 
designed  as  an  antenna  or  as  a  feed  for  a 
parabolic  antenna.  The  only  frequency  depend- 
ent parameters  of  a  horn  are  the  dimensions 
such  as  length  which  affects  the  gain  and  the 
type  of  waveguide  feed  at  the  throat.  For  the 
most  uniform  aperture  illumination,  the  higher 
modes  of  transmission  must  be  suppressed. 
Therefore,  the  width  of  the  waveguide  at  the 
throat  of  the  horn  must  be  between  %  and  1 
wavelength.  If  the  excitation  of  the  system 
is  symmetrical,  so  that  the  even  modes  are  not 
energized,  the  width  must  be  between  %  and 
3/2  wavelengths. 


EX  PONE  NT1AL  11     TAPEREP    PY RAMOAL 


RffiAMftAL 


SECTORAL     H-MJW.E 


SECTORIAL  e- PLANE 


e- PLANE     CROSS   SEGTTON 


M.  PLANE    m&SS  4£CTtoN 


Figs,    I    and   2, 

Referring  to  Pig,  2,  the  total  flare  angle  in 
the  E  plane  is  &Q  and  the  total  flare  angle  in 
the  H  plane  is  *o.  The  axial  length  of  the  horn 
from  throat  to  aperture  is  L,  and  the  radial 
length  is  R.  Ae  is  the  E  plane  aperture,  and 
An  is  the  H  plane  aperture. 


64 


73  MAGAZINE 


1.5  2        3      4568   (012    16   202432 
HORN  LENGTH    L    IN  WAVELENGTHS 


8, 


f    PLANE 
SAMPLE    HORN        *    rt",t 

L=  112  CM,       A  =  WAVE  LENGTHS     OF   FREQ.  IN  CU 

fc=  24*     ••=30,f     H*PLANE    BEAM    WIDTH    US' 

E -PLANE  BEAM  WiDTH   \0,5\     H-PLANE  APERTWE  6.3 

E -PLANE   APERTimE  4.8,    tf-  4.5  -.6.3  -  4.8 

POWER    GAIN  =  [34  THES,  POWER     MH=Z3£)fc 


Fig.  3* 

When  building  a  horn,  care  should  be  taken 
so  that  the  thrust  fits  the  waveguide  that 
feeds  it.  The  corners  don't  have  to  be  perfectly 
square,  and,  if  the  joints  are  made  at  the 
corners,  they  should  be  braced.  If  they  are 
made  on  the  middle  of  the  H  plane,  they  can 
be  soldered  because  good  conductivity  is  not 
necessary  at  this  point  as  it  is  a  voltage 
antinode.  The  chart  in  Fig.  3  is  designed  to 
give  maximum  gain  which  is  needed  in  horns 
used  as  antennas. 

When  a  horn  is  used  as  a  feed  for  a  parab- 
ola, the  most  important  consideration  is  the 
illumination  pattern.  Therefore,  if  we  know 
the  feed  angle  necessary  for  feeding  the  para- 
bolic reflector,  a  horn  can  be  designed  to  do 
a  fairly  good  job  of  illuminating  it  as  the  beam 
width  of  a  horn  is  dependent  to  the  aperture  of 
its  respective  plane*  For  best  results  in  feeding 
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HORN    LENGTH    IN   WAVE     LENGTH 
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the  parabola,  the  10  db  power  points  are  used 
in  figuring  the  horn.  The  chart  in  Fig,  4  gives 
this  beam  widths  with  respect  to  the  other 
possible  variables. 

If  the  parabolic  dish  is  round,  the  vertical 
and  horizontal  feed  angles  are  equal.  If  it  is 
another  shape,  oval,  rectangular,  etc.,  it  has 
two  separate  feed  angles.  With  equal  or  differ- 
ent feed  angles,  the  design  of  the  horn  is 
simple  if  you  have  the  chart  in  Fig.  4.  A  feed 
horn  is  not  recommended  if  it  figures  out  to 
be  shorter  than  1.5  wavelengths  long.  This  is 
because  the  aperture  illumination  is  not  uni- 
form and  the  side  lobes  tend  to  increase  in 
strength.  When  the  lengths  are  found  in  the 
chart,  they  may  be  different,  so  the  average  of 
the  two  Ls  are  taken  as  the  length  of  the 
horn.  If  the  difference  is  more  than  2:1,  the 
larger  dimension  should  be  taken  as  L.  The 
thickness  of  the  material  is  not  critical  and 
it  should  be  a  good  conductor.  A  silver  coat- 
ing will  help  if  the  horn  has  been  soldered. 

A  horn  for  129(5  mc  is  not  difficult  to  build 
and  the  gain  in  performance  will  warrant  the 
use  of  one  as  a  feed  for  a  parabolic  dish.  The 
one  shown  in  the  picture  is  a  10  kmc  horn  11 
wavelengths  long  with  a  measured  gain  of  22 
db  over  a  dipole. 

.  .  .  TI2NA 
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Allan   5.   Joffe  W3KBM 
7856   Provident   Road 
Philadelphia    50,    Penna, 


AFTER  an  absence  of  ten  years  from  ama- 
teur radio  (ten  years  absolutely  wasted 
acquiring  a  wife  and  four  kids)  I  again  got 
the  bug-  As  my  code  speed  was  run  down  at 
the  key  I  settled  for  a  Technicians  ticket  and 
promptly  got  on  six  meters  with  the  aid  of  a 
Gonset  G-50  and  a  friendly  bank  loan. 

The  fact  that  the  G-50  did  not  have  a  phone 
jack  suitable  to  my  needs  is  where  hereby 
hangs  a  tale.  As  much  of  my  prior  ham  work 
had  been  on  cw,  I  was  used  to  headphones 
rather  than  a  speaker  and  had  to  originate  a 
headphone  connection. 

Referring  to  the  diagram  for  UNIT  #1  we 
see  a  speaker  matching  transformer  with  the 
four  secondary  impedances  brought  out  on 
jacks.  The  low  Z  side  of  the  transformer  is 
fed  from  the  G-50  external  speaker  jack.  A 
new  external  speaker  was  added  and  its  level 
is  controlled  with  the  Tee  pad  shown* 

The  fixed  pad  consisting  of  the  two  100  ohm 
and  one  fifteen  ohm  resistors  performs  the 
following  services.  There  is  a  certain  amount 
of  residual  hum  in  the  G-50  not  apparent  on 
the  speaker  but  definitely  audible  on  earphones. 
With  this  pad  the  audio  volume  control  can 
be  cranked  up  to  obtain  a  good  signal  to  hum 
ratio  without  lifting  the  cans  off  your  ears. 

Secondly,  the  pad  provides  just  the  right 
level  to  feed  the  receiver  audio  into  my  Revere 
tape  recorder* 

Notice  that  for  reasons  to  be  spelled  out  in 
just  a  bit,  the  jack  feeding  the  new  external 
speaker  must  NOT  be  grounded  to  the  metal 
case  the  unit  is  built  into.  Putting  it  another 
way,  there  must  be  no  de  connection  between 


EXTERNAL    SPEAKER 


TO   RCVR    4  OR  8«a  OUTPUT. 


tiki 


any  part  of  the  primary  and  secondary  circuits 
of  the  matching  transformer. 

Now  that  I  have  established  the  fact  that 
I  own  and  use  a  tape  recorder  in  connection 
with  my  shack  to  record  QSO*s  and  let  the  guy 
with  the  good  audio  (or  bad)  know  just  how 
he  sounds,  you  can  see  a  good  reason  for  no 
grounds  on  the  matching  transformer  second- 
ary, By  patching  the  audio  from  my  tape  re- 
corder into  the  external  speaker  jack  and 
patching  the  500  ohm  winding  into  my  tele* 
phone  I  can  play  the  tape  back  to  any  local 
ham  who  wants  to  hear  his  own  signal.  When 
it  comes  to  a  telephone,  no  grounds  means  no 
troubles  which  means  good  clean  relations 
with  Mother  Bell. 

There  still  semed  to  be  a  void  in  my  life. 
When  I  recorded  a  QSO,  my  own  glorious 
voice,  my  wonderful  ideas  and  tremendous  con- 
tributions to  the  general  QRM  never  made  the 
tape.  In  desperation  was  born  Unit  #2, 

My  QSO  completer  turned  out  to  be  a  com- 
bination field  strength  meter,  transistor  radio 
and  ego  flatterer.  Notice  the  charming  sim- 
plicity of  the  little  monster t  born  of  a  union 
of  the  junk  box  and  the  Lafayette  Catalog, 

Basically  Unit  #2  is  a  six  meter  tuned  cir- 
cuit, followed  by  a  crystal  detector  feeding  a 
two  stage  PNP  transistor  amplifier.  The  meter 
reads  rectified  crystal  current  providing  an 
indication  of  signal  strength.  A  pair  of  phones 
can  be  plugged  into  the  output  jack  if  you 
wish  to  use  the  unit  to  monitor  your  own  sig- 
nal. To  use  the  unit  as  a  QSO  COMPLETER 
it  works  in  conjunction  with  Unit  #1  as  fol- 
lows. The  audio  from  the  transistor  amplifier 
plugs  into  the  2000  ohm  jack  on  Unit  #1. 
The  tape  recorder  is  fed  from  the  500  ohm 
jack,  thus  the  receiver  audio  and  my  own  audio 
are  combined  on  the  tape,  making  a  complete 
recording  of  the  QSO.  The  1500  ohm  jack  is 
used  to  feed  my  headphones. 

Just  one  note  for  the  boys  who  go  to  bed 
with  their  grid  dip  meters.  Don't  measure  the 
tuned  circuit  out  of  the  metal  box  as  it  will 
measure  LOW.  When  installed  in  a  metal  box 
the  tuning  should  be  from  about  49  to  55  mega- 
cycles. Tuning  of  the  tank  circuit  will  have 
more  effect  on  the  meter  than  it  will  have  on 
the  audio  output,  so  for  all  practical  purposes 
the  variable  condenser  can  be  set  to  the  middle 
of  the  band  and  forgotten.  Use  the  antenna 
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length  to  adjust  for  a  convenient  meter  read- 
ing consistent  with  adequate  audio  output. 

Having  filled  the  void  in  my  life  I  six  me- 
tered it  night  and  day,  being  fortunate  in 
having  an  understanding  wife  .  .  .  who  is  also 
weaker  than  I  am.  Then  came  cupid,  A  young 
gentleman  in  Pennsauken  innocently  asked  me 
if  I  could  phone  patch  him  to  his  current  lady 
love  and  thus  provide  him  with  entertainment 
while  cutting  the  cost  thereof  of. 

Being  the  possessor  of  a  loving  and  gentle 
disposition  I  nevertheless  had  to  deal  cupid 
a  dirty  blow  by  answering  negative*  However, 
this  did  set  me  to  thinking.  I  did  have  a  phone. 
The  phone  bill  was  paid.  I  did  have  a  means 
via  Unit  #1  of  getting  audio  into  the  phone 
line.  It  was  therefore  up  to  the  genie  of  the 
junk  box  to  get  audio  out  of  the  phone.  Thus, 
because  of  purple  passion,  was  born  Unit  #3* 

Since  we  are  going  to  attempt  to  deal  with 
the  telephone  it  is  time  for  a  few  well  chosen 
remarks.  Somewhere  inside  your  phone  you 
will  find  three  wires:  Red,  Green  and  Yellow. 
Red  and  Green  are  designated  as  L-l  and  L-2. 
You  have  no  need  of  the  yellow  wire  as  this 
is  the  ringing  circuit  which  energizes  the  bell. 
One  very  important  note:  do  not  place  any 
grounds  on  any  phone  comiections!  If  you  do, 
all  kinds  of  loud  and  soft  hums  will  ensue  and 
the  boys  in  the  central  office  will  be  around  to 
visit 

Now  let's  see  how  Unit  #3  works.  The  row 


NOW!   150  WATTS 

VHF  SSB 

with  P&H  6  METER 

TRANSMITTING 

CONVERTER 


Complete  —  With  Built-in  Power  Supply, 
All  Tubes  and  Crystal,  for  Only  $259.95 

>  Converts  the   20   meter  output  of  your   SSB,   AM   or 

CW  exciter  to  6  meters. 
\   Power  input  to  5894  final;    150  watts   PEP  on   SSB, 

120  watts   CW,  67   watts   linear  AM, 
'   Resistive    Pi-Pad     permits    operation     with     any     10 

to  100  watt  output  VFO  or  crystal  controlled  exciter. 
1  Switchabte      Half -Power     pad     provided     for     A/A 

exciters. 

Output   jack   provided   to  furnish  oscillator  injection 

for  receiver  converter. 

Meter   reads   PA   Grid,   PA   Plate,   Relative   Output. 
I  50-70   ohm    input   and   output.  * 

Thoroughly    shielded    and    bypassed.     Parasitic    free. 

Quiet  forced   air  cooling. 

Modernistic,  compact  grey  cabinet,  9"  x  15"  x  \QW* 

MODEL  6-150    .    .    Amateur  Net  Price       $259,95 
WRITE  FOR  COMPLETE  INFORMATION 


<&h.  ELECTRONICS  INC 

O*  424  Columbia    ,    Lafayette,   Ind. 


+  it&     r 


Los  Angelea  3,  California 
J.    W.    MILLER    COMPANY     5917  South  Main  Stieei 


Send  fat  *wt  fat€ 
l*€t*atu*u  and  hc&* 
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TO    lOOOi\ 

JACK    ON 
UNIT     i 


TO  PHONE 


TO  MODULATOR    INPUT 


of  three  jacks  from  top  to  bottom  accept  the 
incoming  phone  line — The  audio  from  the  1000 
ohm  jack  on  Unit  #1  and  the  phone  instru- 
ment. The  jacks  are  wired  in  series  so  that  in 
effect  the  audio  from  Unit  #1  is  in  series  with 
one  side  of  the  phone  line.  With  SW1  closed  the 
phone  works  normally.  With  SW1  open  two 
things  occur*  Audio  from  your  receiver  will  go 
into  the  phone,  and  incoming  talk  from  the 
remote  phone  may  be  switched  into  your  trans- 
mitter via  T-l. 

T-l  is  a  single  button  carbon  mike  trans- 
former wired  with  the  high  impedance  side 
facing  the  phone  equipment.  The  mike  or  low 
impedance  side  has  a  1000  ohm  pot  across  it 
to  act  as  a  patch  level  control  for  the  incoming 
phone  conversation  to  your  rig. 

SW-2  selects  either  the  regular  station  mike 
or  the  phone  audio  to  feed  to  your  modulator. 
Naturally  all  leads  at  low  level  are  run  in 
shielded  cable  to  avoid  hum  and  rf  feedback. 

Now  as  to  typical  operation  in  normal  use, 
SW-1  is  left  closed  and  SW-2  is  set  to  the 
station  mike  position.  You  contact  a  ham  who 
wishes  you  to  phone  patch.  After  dialing  the 
number  and  reaching  your  party,  you  explain 
the  principle  of  the  phone  patch.  Friend  ham 
is  standing  by  so  you  contact  him  and  say  you 


are  ready  with  the  patch.  At  this  juncture 
switch  both  SW-1  to  its  open  position  and 
SW-2  to  the  telephone  position.  This  will  put 
the  telephone  audio  into  your  modulator.  Let 
us  assume  that  friend  ham  is  to  initiate  the 
talk,  You  tell  him  to  go  ahead,  kill  your  car- 
rier and  regulate  his  audio  from  your  receiver 
so  that  the  level  in  your  phone  receiver  is 
comfortable  to  listen  to.  This  generally  works 
out  to  be  good  level  to  the  remote  phone  with- 
out overloading  the  phone  line  and  running  the 
risk  of  cross-talk.  Friend  ham  finishes  his 
thought  and  says  "Break,"  You  switch  your 
carrier  on  and  the  party  at  the  remote  phone 
speaks.  You  regulate  the  level  to  your  modu- 
lator with  the  1000  ohm  pot  as  gain  control. 

While  your  carrier  is  onf  you  can  interject 
your  own  comments  by  talking  into  your  tele- 
phone, and  both  parties  will  hear  you.  In  this 
regard  you  must  watch  out  for  overmodulation 
as  you  have  the  gain  set  for  the  remote  phone 
which  will  be  lower  in  level  than  your  local 
i -hone. 

If  there  should  be  any  reason  for  cutting  off 
the  patch  due  to  possible  language  which  would 
violate  FCC  regulations  merely  throw  SW-2 
to  the  station  mike  position  and  explain  your 
course  of  action  to  friend  ham.  You  can  ask 
him  to  stand  by  and  talk  to  the  party  on  the 
phone.  If  the  patch  is  to  be  resumed  with 
more  cooperation  and  understanding,  restore 
SW-2  to  Patch  and  go  ahead.  If  the  phone  call 
is  at  an  end  close  SW-1  and  hang  up  your 
phone.  Finish  your  QSO  and  presto  another 
patch  is  history. 

Naturally,  if  you  wish  to,  you  can  record 
the  patch  just  as  any  other  QSO  as  outlined 
earlier. 

This  patch  is  simple,  effective,  clean  and 
foolproof.  It  has  been  duplicated  by  other  hams 
with  minor  variations  but  always  with  success. 

Just  one  final  thought,  A  phone  patch  is  an 
interesting  aspect  of  amateur  radio,  just  an- 
other way  to  serve  the  public  and  build  good 
will  for  amateur  radio.  Don't  abuse  a  good 
chance  for  public  relations,  .  .  .  W3KBM 
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with  a  "MATERIAL"  difference! 


NOW!  Precision  tuned  and  matched  "Balun"  fed 
(supplied)  8  element  2  Meter  YagL.. Model  2M814 


For  TOP-MAN-ON- 

THE-FREQUENCY  results... 

Install  a  Telrex  antenna.. .  dollar  for 
dollar  better  in  every  way!  Antenna 
systems  from   $6.95  to  $12,000,00 


Send  For  PL77—  Tech  info  on  107  Antennas 


Communication  and  TV  Antennas 


ff?  V  LABORATORIES 

ASBURY  PARK  40r  NEW  JERSEY,  U.S,A, 


New  Products 


EICO  CATALOG 

Perhaps  your  tastes  are  jaded  and  you  ar©  insensi- 
tive to  the  lures  of  a  well  written  catalog  describing 
electronic  kits.  You  would  do  well  to  develop  yourself 
along  this  line  for  though  it  will  inevitably  result  in  a 
higher  investment  in  electronic  equipment*  you  will 
have  a  ot  more  to  show  for  your  years  In  the  hobby. 
Now  take  the  new  EICO  catalog  (mention  73  when 
you  do)  and  see  if  their  seductive  descriptions  of 
ham,  test  and  hi-fi  gear  don't  get  you  busy  at  the 
workbench.  EICO,  3300  Northern  Blvd.  LLC  lt  N.Y. 
or  mark  your  name  in  the  service  card   in  this  Issue. 

Miller  Catalog 

The  builders  amongst  us  will  get  a  lot  of  pleasure 
out  of  the  new  J.  W,  Miller  catalog.  It's  for  free  and 
runs  for  48  pages  describing  their  complete  line  of 
RF  choices  and  transformers.  Drop  a  line  to:  5917 
South  Main  Street,  Los  Angeles  3,  California  and  ask 
for  catalog  62,  If  you  have  any  extra  space  on  the 
card   mention   73. 


Coax  Switch 


Bay-Roy  has  a  new  miniature  coax  switch  available. 
This  one  isgreat  for  transceivers  and  mobile  installa- 
tions  where  size  is  of  importance*  Operates  from  28 
vdc,  will  handle  150  watts*  Models  are  available  in 
common   types  of  connectors,  Bay-Roy,   Box   7503, 


Cleveland   30,    Ohio. 


U.  S.  #1  ELECTRONICS 

o  division  of  AMBER   INDUSTRIAL  CORP. 

1920    E.    EDGAR    ROAD    (Right   on    Highway    U.S.    1) 
LINDEN,  N,  J.  -  across  from   ESSO  RESEARCH   LAIS 

COME  TO  OUR  BIG,  BIG  STORE! 


30 

RT-45 

SCR-522 

8C-1158 

BC-617 
B  C-458 

RS/ARN8 
M96B 

DO-15 
T-26 


—  FREE   PARKING  - 
Minutes    by    Bus    from    N.    Y.    Port   Authority 

Send  for  our  newy  free,  bargain  list. 

XCVR    U-50  me,  807  final,  0-200  mo  mtr    NEW  $18,00 
XCVR     100-156  mc,  832  final,  30Wott*  EXC  $22,45 

XMTR    50-97  me,  815  final  AM,  w/gmc  *tl  HEW  $29.45 
RCVR    30-50  mc,  FM,  utal  controlled  EXC  $22.45 

XMTR    5.3*7  mc,  can  run  120  WatU  EXC  $   8,45 

RCVR    75  me,  7  tuba*,  FB  for  port*  EXC  $  2.95   | 

Sig  G*n  150-230  mc,  beautiful  box  NEW  $    1.45 

DYN       12/24  in;  Out  265/540 v  120/26  ma  NEW  $  8,45 
Mobile  Chest  Mike,  60  Ohm*  imp,  NEW  $   LOO 


GO-9  Xmtr  .3-18  mc,    100   watts 

SPECTACULAR     BUY,     BRAND     NEW 

parts   alone   worth    price,  only   a  few    left   @ 

$41.50 


IIC-B04   XMTR   20-28   mc,   w/tubea,    EXC    5  8,45 

BC-654A   XiiTR    3.8-5.g   mc  xUl   «1.    EXC    ., $29.50 

MX- 26  DP  complete  w/ioop.  controls  uid  jn+   box.  NEW  $49.50 
PE-103   DYN  6/12  vdc  to  500  ?   @    160   ma.   EXC   ...-■   $14,95 

PE-73    DTN  24  vdc  to  1000  t    @    300  ma.   EXC    5  7.95 

PE-120  PS  6.   12,  24  v  to  145/90/1.5   @   75/40/750  ma,  $  5.95 


Tube  Specials 
GSH7— I2/$I.(K>,       6SN7— S0.49,       6SS7— $0-49, 


6AC7— SO. 49. 


<• 


JIM  CLARK*  W1ULU 

KIT  WIRING  &  TESTING  LABS 

REPAIRS  ft  SERVICE  ON  ALL  MAKES  OF  HAM  GEAR 

AND 
TEST  EQUIPMENT,  CITIZENS  BAND  GEAR  &  HI-FI 

2  Aiken  St.  Tol.  HEmlock  2-3600  Dorry,  N,  H. 

ALL  WORK  GUARANTEED 
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Ted   Adams    K^RRM 
Box    26 
Crescent.   Iowa 


Rewinding 
Relays  and 


rans 


form 


ers 


THE  first  group  we  will  discuss  are  the  ac 
relays  as  most  relays  in  use  are  ac  60 
cycles. 

Usually  it  will  be  found  easier  to  supply  the 
design  voltage  from  a  small  transformer  or 
directly  from  the  line  than  to  rewind  the  coil. 
Since  this  is  not  possible  at  all  times  it  may 
be  handy  to  note  the  following  information.  It 
is  not  practical  to  operate  a  dc  type  from  ac 
directly.  An  ac  relay  is  always  constructed 
with  a  laminated  pole  piece  and  the  armature 
is  a  solid  strap  or  a  laminated  piece  with  a 
shading  coil  inserted.  An  ac  relay  will  burn  up 
if  the  armature  is  not  in  place,  or  if  it  fails 
to  close  when  energized. 

Coils  are  usually  wound  on  a  small  paper  or 
plastic  spool  which  should  be  saved  if  at  all 
possible.  If  not,  a  suitable  one  may  be  con- 
structed of  insulating  paper  and  glued  to- 
gether. The  most  important  consideration  in 
winding  is  the  number  of  turns  of  wire  per 
volt  of  applied  E.M.F.  This  varies  considerably 
with  the  various  types  of  relays,  but  usually  is 
about  25-30  turns  per  volt  for  relays  with  a 
pole  size  of  about  Vz  in.  sq.  The  number  of 
turns  of  wire  on  a  relay  may  be  easily  de- 
termined by  measuring  the  cross  section  area 
of  the  old  coil  and  the  size  of  the  wire.  The 
A.R.R.L.  Handbook  wire  tables  will  give  the 
number  of  turns.  As  can  be  seen  from  the 
above  information  a  fellow  would  have  a  long 
white  beard  by  the  time  he  hand  wound  a  110 
volt  relay,  but  sometimes  it  is  possible  to  mount 
the  spool  on  a  long  bolt  and  chuck  it  up  in  a 
y±  in.  drill.  The  drill  should  be  clamped  in  a 
vise  and  the  wire  supply  mounted  so  the  wire 
runs  straight  off  the  spool  on  to  the  coil.  The 
wire  may  be  guided  lightly  between  the  fingers 
and  should  be  wound  as  evenly  as  possible. 
It  is  not  usually  necessary  to  layer  wind  relay 
coils,  if  good  quality  magnet  wire  is  used. 
Formovar  or  enamel  is  usually  best. 

If  the  number  of  turns  can  be  determined 
from  the  physical  size  of  the  original  coil  it 
is  possible  to  find  the  number  of  turns  for  a 
different  voltage  quite  easily  by  figuring  the 


turns  per  volt,  A  coil  designed  for  110  vac  is 
calculated  to  contain  2700  turns  of  #40  wire. 
This  may  be  expressed  as  a  fraction  2700  4* 
110  and  when  reduced  represents  the  number 
of  turns  per  volt.  Approximately  25  in  this 
case.  If  the  coil  were  to  be  rewound  for  6  vac 
the  number  of  turns  would  then  be  150  and, 
as  may  be  calculated  from  the  wire  table,  #40 
wire  is  rated  to  carry  14  ma,  which  would 
equal  38  ampere  turns  (product  of  ampere 
times  turns).  Thus  it  would  be  necessary  to 
wind  this  coil  with  150  turns  of  #28  wire  to 
have  the  necessary  operating  energy  required. 
This  is  found  by  dividing  the  number  of  am- 
pere turns  by  the  number  of  turns  to  be  used 
in  the  new  coil.  In  this  case  38  -I-  150  which 
gives  2  current  of  250  ma.  By  referring  to  the 
wire  table  current  carrying  capacity  list  we 
find  that  #28  wire  will  handle  250  ma. 

DC  Relays 

The  dc  relay  is  a  much  simpler  and  more 
dependable  device  than  its  ac  counterpart. 
The  dc  relay  may  be  made  very  sensitive  and 
is  easily  adapted  to  any  power  source* 

To  rewind  the  coil  of  a  dc  relay  the  most 
important  thing  is  the  resistance  of  the  coil. 
The  coil  must  have  enough  resistance  to  limit 
the  current  to  the  current  carrying  capacity 
of  the  winding.  The  only  other  consideration  is 
that  the  coil  generate  enough  energy  to  over- 
come the  armature  tension  spring. 

The  coil  cross  section  area  again  may  be 
used  to  approximate  the  number  of  turns  in 
the  original  coil.  The  number  of  turns  multi- 
plied by  the  current  will  give  the  number  of 
ampere  turns  necessary  to  operate  the  relay 
and  the  ampere  turns  may  be  converted  to  give 
the  number  of  turns  necessary  for  any  given 
voltage. 

The  figuring  of  wire  size  and  coil  resistance 
could  run  into  a  complicated  problem,  so  it 
was  with  a  sigh  of  relief  that  I  found  that  it 
is  usually  sufficient  to  compute  the  wire  size 
and  then  wind  the  coil  form  full.  The  resist- 
ance of  the  coil  may  be  checked  and  as  long 
as  it  is  high  enough  to  limit  current  flow  to 
the  capacity  of  the  wire,  your  coil  will  do  the 
job  ok.  It  is  far  better  to  have  too  much  wire 
as  it  is  easier  to  adjust  the  armature  spring 
tension  than  to  rewind  the  coil  when  it  burns 
out.  Of  course  if  the  coil  resistance  is  so  high 
that  it  is  not  possible  to  get  dependable  opera- 
tion, a  few  turns  may  be  stripped  off  quite 
easily. 

Here  is  a  very  simple  and  useful  way  to 
compute  the  wire  size  to  be  used  in  rewinding 
a  dc  relay.  Measure  the  resistance  of  the  orig- 
inal coil  with  a  good  volt-ohm  meter.  This 
resistance  divided  into  the  operating  voltage 
will  give  the  current  and  this  may  be  multi- 
plied by  the  quotient  of  the  original  operating 
voltage  divided  by  the  voltage  of  the  new  coil. 

This  will  give  the  current  of  the  new  coil 
and  it  is  only  necessary  to  refer  to  the  current 
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FINEST  SOUNDING  TRANSMITTER 


ON  6  AND 
10  METERS 
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NEIL  ALPHA   PHONE  TRANSMITTER 


Easiest  VHF  transmitter  to  tune. 

Uses  inexpensive  8mc  or  7mc  crystals. 

Pi    output   coupling    matches    a    great   variety   of 
antennas. 

100%    plate    and    screen    modulation    using    push- 
pull  modulator,  transformer  coupled. 


Built-in  tuning  meters  for  rapid  tuning  and  worry- 
free  operation. 

Three   position  crystal  switch. 

Front  panel  tuning. 

Compact  size,  only  3  inches  high. 

2E26  (6893)  straight-thru  final  provides  20  watts. 


NEIL  MODEL  BETA,  similar  to  above  ALPHA  transmitter,  but  with  60  watt  final 

Price:  wired,  complete  with  all  tubes,  Wired,  complete  with  all  tubes, 

crystal . .  $78.50  crystal , $1  25,00 

Kit,   with  all  instructions 58.50  Kit,  with  all  instructions 98,00 

(Please   specify  6  or  12   volt  filament  wiring  for  proper  final  tube;  6  or  10  meter  operation  for  correct   coils.) 

See   your  deafer    or  write: 

NEIL  ELECTRONIC  SYSTEMS  CORP. 

(mailing    address)  1336  CALKINS  ROAD,  PITTSFORD,  N.   Y. 


carrying  capacity  section  of  the  wire  table  to 
find  the  nearest  size  and  wind  the  spool  full 
as  was  stated  before. 

There  is  a  good  supply  of  24-28  volt  relays 
on  the  market.  These  may  easily  be  wound  for 
6  or  12  volt  dc.  Some  of  the  plate  types  have 
two  coils  wound  seperately  and  connected  in 
series.  These  coils  may  be  paralleled  and  the 
relay  will  then  operate  as  a  12  volt  relay  for 
the  mobile  rig. 

Transformers 

The  rewinding  procedure  on  a  transformer 
is  much  like  a  relay-  The  transformer  is  dis- 
assembled, (the  laminated  core  is  removed) 
and  positions  of  the  various  windings  are 
determined. 

Usually  the  filament  winding  of  a  power 
transformer  is  found  to  be  the  top  or  outer 
winding  with  the  H.V.  windings  next  and  the 
primary  winding  is  found  on  the  bottom,  ad- 
jacent to  the  core. 

To  rewind  a  transformer  the  turns  per  volt 
is  again  the  most  important  factor  to  be 
considered.  The  small  transformers  used  in 
radio  gear  and  designed  to  operate  on  120 
volt  60  cycles  will  be  found  to  have  a  ratio  of 
from  6-10  turns  per  volt.  If  there  is  a  filament 
winding  to  be  removed  from  the  transformer 
you  are  rewinding,  simply  count  the  turns  as 
you  remove  them  and  divide  the  number  of 
turns  by  the  voltage.  A  6-3  volt  winding  was 
found  to  have  44  turns  of  wire :  the  turns  ratio 


would  be  44  -i-  6,3 P  or  7  turns  per  volt.  If  the 
transformer  is  to  be  rewound  for  24  volts  the 
number  of  turns  would  be  24  x  7  or  168  turns, 
It  is  possible  to  count  the  turns  of  the  H.  V. 
windings  in  the  same  manner,  but  the  large 
number  of  turns  takes  more  time  than  it  is 
likely  to  be  worth. 

Entire  transformers  may  be  rewound  using 
any  good  magnet  wire,  but  enamel  or  f ormovar 
will  usually  be  best. 

As  in  all  uses  the  wire  must  be  of  sufficient 
size  to  carry  the  necessary  current.  The  neces- 
sary information  may  be  found  in  the  A,R.R,L. 
handbook  tables.  Care  must  also  be  used  in 
ordet  not  to  exceed  the  wattage  rating  of  the 
transformer*  If  the  rating  is  not  to  be  found 
on  the  nameplate  the  load  may  be  computed  by 
totaling  the  individual  winding  rating — i.e.  A 
transformer  was  to  be  wound  for  12  volts,  the 
original  winding  was  found  to  be  6  volts  at 
10  amps  and  the  original  primary  was  to  be 
retained.  The  wattage  rating  would  be  6  x  10 
or  60  watts,  thus  the  current  of  the  new 
secondary  would  be  60  -r  12  or  5  amps, 

A  final  word  deals  with  insulation-  The 
enamel  of  Formovar  on  the  wire  is  sufficient 
for  turn  to  turn  insulation,  but  layer  to  layer 
voltage  will  be  too  high  for  this  insulation. 
The  best  insulation  is  regular  transformer 
paper,  but  if  the  transformer  is  to  be  varnished 
or  wax  dipped,  regular  note  or  kraft  paper 
may  be  used.  .  .  ♦  K*ERM 
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The  Fine  Art  of 


Surplus  Utilization 


Roy  E.  Pale  n  berg  W4WKM 
316  Stratford  Avenue 
Fairfax,  Virginia 


S"  INCE  World  War  II,  probably  more  words 
on  the  general  subject  of  surplus  have 
appeared  in  the  amateur  periodicals  than  on 
any  other  single  subject.  This  is  an  opinion 
area  and  strong  feelings,  pro  and  con,  are 
the  rule.  Individuals  who  have  been  severely 
burned  are  vehemently  opposed  to  amateur  use 
of  surplus  and  those  who  have  made  fortunate 
acquisitions  and  used  them  intelligently  are 
firmly  entrenched  on  the  other  side  of  the 
fence. 

The  day  is  long  past  when  surplus  for  the 
sake  of  surplus  alone  has  any  attraction  for 
the  average  amateur.  Aside  from  the  ques- 
tionable value  of  the  nostalgic  memories  it 
evokes  in  the  mind  of  the  ex-GI,  many  items 
of  surplus  have  no  practical  value  and  are 
probably  best  forgotten. 

Military  electronic  surplus,  of  value  to  the 
amateur,  falls  in  the  following  categories: 
1.  Equipment  which  may  be  put  to  imme- 
diate amateur  use,  requiring  little  or  no 
modification,  roughly  equivalent  to  com- 
mercial equipment  and  available  at  sub- 
stantially less  cost  than  on  the  new  equip- 
ment market, 
2*  Equipment  which  requires  extensive 
modification  or  "conversion"  to  make  it 
suitable  for  amateur  use.  A  reasonable 
prospect  should  exist  that  the  finished 
product  will,  at  far  less  cost  and  labor, 
equal  in  performance  and  appearance  a 
similar  unit  constructed  from  new  com- 
mercial components. 

3.  Equipment  of  little  or  no  value  to  the 
amateur  as  an  end  item  but  which  con- 
tains one  or  more  expensive  or  hard  to 
get  items  for  which  an  immediate  re- 
quirement exists.  To  fall  in  the  "good 
buy"  class,  the  equipment  should  cost  con- 
siderably less  than  the  new  cost  of  the 
required  components, 

4.  Equipment  of  no  value  as  an  end  item 
but  so  priced  and  containing  such  a  quan- 
tity of  modern  components  and  hardware 
that  it  is  worthwhile  to  strip  for  the  sal- 
vage value  of  the  parts.  Be  very  cautious 


in  dealing  with  this  category  of  surplus. 
The  cost  should  not  exceed  10  to  20%  of 
the  new  price  for  the  expected  yield  of 
usable  components. 
Of   course,    as   is   true   of    all   generalities, 
specific  cases  seldom  fall  precisely  in  a  single 
category  outlined  above.  In  any  surplus  con- 
version, parts  and  hardware  will  be  accrued 
and  components  expended.  The  main  point  is 
that  a  clear  cut  plan  should  exist  for  any  item 
of  surplus  equipment  purchased.  All  too  much 
surplus    equipment,   representing    funds    that 
could  have  been  better  used  in  the  purchase  of 
commercial    components    or    equipment,    lies 
gathering  dust  for  the  lack  of  such  a  plan. 

Before  we  enter  into  the  actual  mechanics 
of  dealing  with  surplus,  another  aspect  of  the 
subject  should  be  discussed.  One  fringe  bene- 
fit derived  from  working  with  surplus  military 
electronic  equipment  may  not  be  apparent  on 
first  consideration.  The  technically  inclined 
amateur  usually  attempts  to  pattern  his  con- 
struction projects  to  the  highest  standards 
with  which  he  is  familiar.  This  is  where  de- 
tailed knowledge  of  truly  good  equipment  pays 
off. 

If  a  construction  project  is  based  on  stand- 
ards derived  from  familiarity  with  $9,95  broad- 
cast band  "bloopers"  and  bargain  basement 
"short  wave"  receivers,  the  results  will  prob- 
ably leave  much  to  be  desired.  If,  on  the 
other  hand,  construction  standards  are  derived 
from  a  detailed  knowledge  of  the  design  and 
construction  techniques  used  in  the  best  equip- 
ment, the  project  is  off  to  an  auspicious  start. 
This  is  not  to  imply  that  the  design  and  con- 
struction details  of  all  military  surplus  equip- 
ment are  worthy  of  immediate  amateur  adop- 
tion. The  reverse  is  often  the  case.  Anyone  who 
has  worried  through  a  number  of  surplus  con- 
versions knows  that  the  biggest  part  of  the 
job  often  lies  in  finding  the  best  method  of 
circumventing  the  intent  of  the  equipment 
designer. 

This,  however,  is  not  a  matter  of  design  hut 
of  application.  The  final  electrical  resign  and 
mechanical  packaging  of  any  item  of  military 
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jgb^  COAXIAL  TYPE  SWITCHES 

V^T/P  •  •  ■  now  available  in  single  or  multi-position 


Now  you  can  switch  coaxial  line  circuits  quickly  and 
without  error.  These  handy,  inexpensive  units  are 
available  with  "UHF\  "BNC,  "N"  and  Phono  type 
connectors  for  use  with  either  52  or  75  ohm  lines. 
Phono  connector  types  are  specific  for  Hi-Fi  applica- 
tions. Other  types  are  designed  to  handle  RF  Power 
up  to  30  MC,  1  KW  input. 

Stock  items  ready  for  shipment  are: 

Model  550A — Single  gong,  single  pole,  5  position  switch 
with  UHF  connectors,  Price:  $8,25  each. 

Model  55TA — Single  gang,  2  pole,  2  position  special  purpose 
switch  with  UHF  connectors.  Ideal  for  switching  any  device 
in  or  out  of  series  connection  in  coax  line  circuits.  Price: 
$7-95  each. 

Model  560 — Single  gang,  single  pole,  5  position  switch,  same 
as  Model  5 50 A  except  with  BNC  type  connectors.  Price: 
$11.95  each. 

Model  561 — Single  gong,  2  pole,  2  position  special  purpose 
switch,  same  as  Model  551 A  except  with  BNC  type  con- 
nectors. Price?  $9.95  each. 

Model  570 — Single  gang,  single  pole,  5  position  switch,  same 
as  Model  55QA  except  with  K  1yp&  connectors.  Price: 
$13.35  each. 

Model  580 — Single  gang,  single  pole,  5  position  switch, 
some  os  Model  550 A  except  with  Phono  type  connectors* 
Price:  $7.35  each. 

Multiple  gang  types,  up  to  6  gang  for  single  pole — 5 
position  switches,  and  as  required  for  2  pole — 2  posi- 
tion switches,  are  made  to  order  with  any  connector 
types  listed  above.  Prices  on  request. 


electronic  equipment  is  based  on  the  intended 
use  and  probable  environment.  Assume  two 
items  of  military  radio  equipment,  electrically 
similar  and  functionally  identical,  one  designed 
for  use  in  fixed  radio  stations  and  the  other 
for  use  in  open  combat  vehicles.  The  first 
would  probably  be  ideal  for  amateur  use,  while 
the  second  may  be  doomed  to  open  storage  in  a 
surplus  yard. 

"Where  should  I  buy  surplus  equipment?1' 
is  a  question  that  is  often  asked.  Despite  the 
attractiveness  of  mail  order  surplus  prices, 
purchase  from  a  local  dealer  has  many  ad- 
vantages. Local  merchandise  is  available  for 
inspection  and  condition  is  easy  to  determine. 
Also,  a  good  price,  swap  or  other  deal  is 
easier  to  arrange  when  you  are  bargaining  in 
person.  Further,  if  you  only  need  certain  com- 
ponents of  an  equipment,  a  favorable  "strip 
on  the  spot"  purchase  is  often  possible. 

Another  argument  for  patronizing  the  local 
dealer  is  that  all  surplus  houses  sometimes 
have  very  desirable  items  in  quantities  too 
small  to  advertise*  The  best  buys  are  often 
contained  in  these  small  lots. 

Not  to  be  ignored  are  transportation  costs. 
Military  electronic  equipment  is  heavy,  par- 
ticularly when  boxed  for  overseas  shipment.  It 
is  not  at  all  unusual  for  transportation  costs 
to  exceed  the  purchase  price  of  the  equipment. 
For  example,  to  ship  a  70  pound  item  of  equip- 
ment 1500  miles,  the  charges  would  be  about 
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Canal  &  Beaver 


Bristol,  Penna, 


Foreign  Sales  — Royal  National  Corp.,  250  West  hl\h  St.,  New  York  19.   NY, 

OTHER  BSW  EQUIPMENT:  Transmitters  AW-CW-SSS  •  Tf*ns»stof«ed  Power 
Converters  and  inverters  •  Dip  Meters  •  Match  masters  *  Freouency  Multipliers 
•  Low  Pass  Filters  •  T-ft  Switches  •  RF.  Filament  Chokes  *  Transmitting  HI. 
Plate  Chokes  *  Band-Switchm*  Pi-Network  Inductors  •  Cyclometers  *  Antenna 
Coaxial  Connectors  •  Baluns  Variable  Capacitors  •  Toroidal  Transformers  •  Fixed 
and  Rotary  edgewound  Inductor;  »  Piun-in  Coils  with  Fixed  and  variable  links  • 
Straight  type  air  wound  coils  in  a  vafi*tv  of  dimensions. 


Act- WRITE  NOW! 

Beller  Yel  —  WIRE  OR  CALL  TODAY  FOR 

1«     Btirghardt'a    "Deal   of  the   Month"    For   November* 

2.     Our   November   Listing   of    Reconditioned    Equipment 
Carrying    ilurghardr*    *'Seai    of    Satisfaction." 

YOU'LL    BE    GLAD    YOU    DID! 

*  Featuring  •  *  . 

Central  Electronics,  Collina,  Drake,  Gonset,  Haiti* 
craftcrs,  llumruartuiid,  Hy«Gain,  Johnson,  Moaley, 
National. 

*  Your   Direct    Line    to    Every    Manufacturer. 


Phone  TU  6-5749 
Box   746B 

Water  town,     So.     Dakota 


BUYS 

TUBES 

& 

EQUIPMENT 


SELLS 


FAST 
&  FAIR 


HAM 
GEAR 


SWAPS 


Barry 
Electronics 

51 2  Broadway 
New  York  3 
WA  5-7000 

Send  for  Catalog 
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dow-key    PANEL  MOUNT 


Durable,   stiver  plated, 
precision  made.    Only 
Vb*    hole  is  needed, 
no  screws. 


DK60-P 

.70 


e9. 


CONNECTORS 


DOW-KEY   DOUBLE-MALE 
CONNECTOR 


DKF-2 


At  yOLir  electronics 


Favorite  everywhere. 
Precision  made,  rugged 
locking  type.    Silver 


*1 


25 

ea. 


DOW-KEY  CO.,  Thief   River   Falls,   Minn. 


Swan  SSB  Transceiver 


* 


$275 


Net 


One  band    130-watt  transceiver. 
See  our  ad  in  October  73  or  send  for  spec-  sheet. 

20M  &  40M  models  available  from  stock,  while  they 

'"'  ELLIOTT  ELECTRONICS,  INC. 


418  N.  4th  Ave., 


Tucson,  Arizona 


■ 


TEIETYPEW 
EQUIPMENT    • 


ITE 

COLLINS 


51J2,  51J3,  R-390A/URR  Receivers  (.50-30.5 
MC).  Teletype  Printers  #14,  #15,  #19,  #20, 
#26,  #28.  Kleinschmidt  Printers  #TT-4A, 
TT-76,  TT-98,  TT-99,  TT-100,  CGC-3.  Tele- 
writer Frequency  Shift  Converter.  For  general 
information  &  equipment  list,  write  to  TOM, 
W1AFN,  ALLTROIVICS-HOWARD  CO., 
Box    19,    Boston    1,    Mass.    Richmond   2-0018. 


Surplus  from  page  73 J 

£10.91  by  Parcel  Post,  $11.19  by  Railway  Ex- 
press and  $7,40  by  Motor  Freight. 

Once  the  purchase   is  made,  you  are  truly 
committed.  If  the  acquisition  falls  in  the  first 
category  of  commercial  type  equipment,  your 
troubles  are  minor.  No  great  difficulties  should 
be  encountered  since   the   application   will   be 
much  the  same  as  the  original  intended  use.  If 
the  instruction  manual  is  not  available,  write 
a  letter  to  the  manufacturer.  If  this  does  not 
produce  the  required  publication,  contact  the 
surplus  dealers  who  specialize  in  such  litera- 
ture, Government  sources  of  publications  are 
more  productive  than  is  generally  realized  and 
details   on   this   subject  will   be   covered  in  a 
future  article. 

Surplus  military  equipment  requiring  "con- 
version" to  meet  amateur  needs  includes  the 
bulk  of  available  items.  This  equipment,  falling 
m  the  second  category,  may  or  may  not  be  ap- 
plied as  originally  intended*  Much  equipment, 
for  example  the  famous  Q-Piver  application  of 
the  low  frequency  Command  Set  receiver,  has 
its  greatest  value  when  used  to  satisfy  a 
totally  different  need.  Successful  use  of  sur- 
plus  equipment  for  conversion  purposes  re- 
quires that  the  following  conditions  be  met : 

1,  A  positive,  individual  requirement  must 
exist  for  the  equipment  after  the  pro- 
posed conversion  is  accomplished, 

2,  There   should   be  a  reasonable  prospect 

that  the  converted  equipment  will  fully 
meet  the  minimum  requirements. 

3,  There  should  be  evidence  that  the  pro- 
posed conversion  is,  in  fact,  the  most 
economical  approach  to  the  problem.  It 
goes  without  saying  that  the  determina- 
tion should  be  reached  prior  to  the  pur- 
chase of  the  surplus  equipment. 

There  are,  of  course,  other  considerations 
than  that  of  immediate  practical  application. 
If,  as  the  writer,  you  get  a  great  deal  of 
pleasure  and  satisfaction  in  exploring  the  in- 


RATED 

15  AMPERES, 

110  VOLTS 


OFFERS  YOU  6  SOCKETS  WHERE  YOU  NOW  HAVE  1 


Heavy  duty  features  insure  long-life  and  complete 
Utility  for  use  on  equipment  or  in   shop  or  plant! 

SEND  FOR  LITERATURE 
QUOTATION  FOR  SPECIAL  UNITS  ON  REQUEST        **"*> 


WABER  ELECTRONICS,  INC. \    , 

Hancock  &  Somerset  Sts.      Phi  la,  33,  Pa.       '*0t^ 


Panel  Mounted  Fuse 
On- OH  Switch 
Pilot  Light 
Tough  II  L  Cordset 
Molded  Plug 
U.  L  Approved 
Components 


Mounting  Ears 

Silver  Gray  Seamless 
Hammerlone  Case 

"IT  Drpimd 
Receptacles 

Adsptor  Free 


Model  ?4CB  (Circuit  Breaker  Type)  S1D.50 
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fcricacies  of  strange  equipment  and  can 
alFord  it,  as  he  can't,  then  more  power  to  you. 
The  sky  is  the  limit  and  any  practical  return 
is  pure  gravy. 

If  you  are  following  a  published  conversion 
plan  or  working-  from  an  already  converted 
model  that  meets  your  requirements,  then  go 
ahead.  If,  on  the  other  hand,  you  are  treading 
new  ground,  a  few  general  pointers  are  in 
order.  Follow  the  philosophy  of  making  the 
minimum  required  changes.  Try,  if  at  all  pos- 
sible, to  keep  the  conversion  completely  self 
contained  and  within  the  confines  of  the  origi- 
nal enclosure.  Try  to  keep  your  workmanship 
to  the  same  standards  as  those  displayed  in 
the  construction  of  the  equipment.  There  is 
rarely  any  real  justification  for  haywire.  Make 
an  effort  to  bring  all  controls  out  to  the  front 
panel  and  strive  for  a  convenient,  symmetrical 
arrangement. 

Perhaps  the  majority  of  available  surplus 
equipment  is  designed  for  aircraft  use.  This 
equipment  is  usually  housed  in  the  black 
crackle  finished,  standard  aircraft  electronic 
equipment  cases  and  is  normally  powered  by 
the  28  volt  dc  and/or  the  115  volt  ac,  400 
cycle  aircraft  power  system. 

Conversion  of  this  type  equipment  to  115 
volt,  60  cycle  operation  has  been  greatly  sim- 
plified by  the  introduction  of  economical  silicon 
rectifiers  and  the  development  of  reliable,  eco- 
nomical, high  value  electrolytic  capacitors.  De- 
sign and  construction  of  these  compact 
semiconductor  power  supplies  for  this  applica- 
tion is  a  subject  in  itself  which  will  be  covered 
in   a  future  article. 

The  aircraft  equipment  enclosures  are  fairly 
easy  to  deal  with  in  these  conversions.  The 
ATR  cases  are  usually  finished  in  black  crackle 
and  this,  despite  the  popularity  of  the  thousand 
shades  of  gray,  fits  nicely  in  most  decorative 
schemes.  After  all,  we  are  dealing  in  com- 
munications equipment  and  as  long  as  it 
presents  a  neat,  functional  appearance,  this 
should  be  sufficient.  If  the  finish  is  scuffed  or 
abraded,  a  coat  of  gloss  black,  spray  lacquer 
will  restore  the  finish  to  its  original  condition. 
These  pressure  cans,  spray  lacquers,  of  which 
the  Krylon  line  is  representative,  make  equip- 
ment finishing  easy. 

The  front  panel  of  most  aircraft  radio  equip- 
ment is  formed  to  fit  over  the  front  edges  of 
the  case.  Since  it  is  highly  improbable  that 
the  generous  assortment  of  original  connector 
holes  would  be  used,  it  is  best  to  provide  a 
face  panel  to  fit  over  the  original*  This  finish 
panel  may  be  a  rectangular  piece  of  16  or 
thinner  gauge  aluminum  cut  to  a  slightly 
smaller  size  than  the  original  panel.  This  panel 
may  be  finished  in  a  matching  or  contrasting 
color  and  commercial  deeals  applied  for  the 
professional  touch.  The  control  bushings  and 
mounting  hardware  will  usually  be  sufficient 
to  hold  the  new  panel  in  place. 

(Turn  fo   page   76) 
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HIGH   IMAGE  REJECTION 
HIGH   SENSITIVITY 
LOW  NOISE 


432  mc 


NOISE  FIGURE  6  DB 

CRYSTAL  CONTROLLED 

CONVERTER 

m     $69.50 


Flat  Bandpass 
Silver  plated 
cavities. 
No  birdies. 
Beautiful  Styling 

Also    for 
the  same 
price. 
220    mc 
NF:   4/6   DB 
or    144    mc 
NF;   4DB 

Outputs:    14/18, 
26/30,  30-5/34.5, 
50/54  mc 
on  any  model. 
3   lbs. 

FOB  factory*  Calif* 
add  4%  sales  tax. 
Other    Ceritimeg    Products: 
PS-C  pwr.  supply  for  converters.  *,»•..« 
432   mc  Tripler-Amp.   Exciter:   your  2M   ng, 

with   2C3? - .  .$84.50 

less  tube  $69.50 
432  mc  xtal  cont.  xmtr*  10  watts  out  {2C39) .  , $184.50 
Send  for  free  brochures  on  our  complete  line 

of  equipment. 

CENTIMEG  ELECTRONICS 

312   E.    Imperial    Highway  £1   Segundo,   California 


*  *  ■  ■  - 


$24.95 


F.  M.  Receivers 

Bargain  Prices 

$9.95  to  $44.95 

Write  for  Detailed  List  DF 

Denson  Electronics  Corp 

Box  85 
Rockville.  Conn. 


All-Weather 

COAXIAL  RELAY 


»0&El  NO 


rowtt 


0«lT 


cu  *J0 

115*   AC 

lit? 

CU  JQI- 

115*  * 

1*.M 

CU    131- 

*,    A.C. 

IV.fl 

cu  jai* 

6.   DC 

lf.« 

CU  431* 

12*  DC 

i».n 

CU  321* 

14*    AC 

21. » 

cu  ni' 

37B*  A,C 

MM 

MP2T  Ami-  Commit, 

*  Eliminoie  ojtpcniive  coa*io!  table  #  Mounti  onywher*,  oytdoan  Or  induO"  • 
Mating  power  connecfor  supplied   #    1P2T  construction  —  opsro tot  O  la  225  mc 

•  Fvll  1000  wart  capability  •  Extremely  low  rnwrflen  Iom  —  Im  ffiOfi  0J 
db,  m  Aitractiv*  gold  anodiz*d  aluminum  e*»ru  miction  ■  Weath#rproof  —  goiter 
tea Nng   •  High  quality  TR  iwirth   •  Money  bade  guaranty*. 

Writ*  to  Hqlr  WSYPT  for  astalog  theeL     Dealer  und  distributor  inquiries  invited. 


BAY-ROY    ELECTRONICS,   INC. 

P.  O.  Box  7503       Cleveland  30,   Ohio 
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The  CUBEX  MK  III  De  Luxe  3  BAND  QUAD 


a5§2 


J: 


.'  -F'*1. 


Now  3  way i 

•  FIBERGLAS  SPREADERS  .  .    only  $99.50 

•  ALUMINUM    SPREADERS    ....... ......*.. only         $79,50 

•  BAMBOO  SPREADERS only         $6730 


All  models  use  the  heavy  duty  Cubex  support  structure  —  2"  O.D. 
tubular  alum,  boom  —  Heat  treated  alum,  spiders  —  Hi-Gain  —  Hi* 
FBR   —  Single  feed  line   optional. 

Law    Wind    Resistance Light    W*.ii*ht>   only   27   lb*+—TV    Rotor   Handle* 

Low    SWR—Pr*- tuned    Reflector    Coila^—No    Stubs 

The  CUBEX  MK  III  gives  you  3  FULL  SIZE,  FULL  EFFICIENCY,  boom 
antennas  with  separate  FULL  WAVE  driven  elements  on  each  band.  All 
this    in    half   the    horizontal    space    required    by    a    3    el,   20    mrr.   boom. 

WRITE  FOR  FREE  BROCHURE  "F" 


CUBEX    COMPANY 


3323    TONIA   AVElMUc 


ALTAOENA 


CAUFOINIA 


New  Volume  III 

SURPLUS  RADIO 

CONVERSION  MANUAL 


— gives  new  conversion  data,  instructions, 

and  diagrams  for  putting  surplus 

equipment  to  practical  use. 

Contents  include: 

701-A;  AN/APN-1;  AN/CRC-7;  AN/URC-4: 
ARA:  BC-442.  453-455,  456-459.  603,  696.  950. 
1066,  1253;  CBY-29125,  50083,  50141,  52208-11. 
52232.  52302-09;  FT-241A;  M  B  F  ( COL-43065) ; 
MD-7/ARC-5;  R-9/APN-4;  R23-R28/ARC-5; 
RAT;  RAV;  RM-52(53);  RT-19/ARC-4;  SCR- 
274N;  SCR-522;  T-15/ARC-5  to  T-23/ARC-5. 

For  list  of  contents  of  Vols.  I  and  II,  send 
stamped,  addressed  envelope.  $3.00  per  volume 

'Order  from  your  favorite  electronic  parts  distributor. 

/f  he  cannot  supply,  send  us  his  name  and  your 
remittance,  and  we  will  supply;  foreign,  add  10%. 


EDITORS  and   ENGINEERS,   Ltd 


SUMMERLAND  8,  CALIFORNIA 

Dealers;  Electronic  distributoff,  order  train  us. 
Bookstores,  libraries,  newsdealers  order  from 
Baker  &  Taylor,  Hillside,  N.  J.  Export  (eu. 
Canada) ,  order  from  H.  J,  Snyder  Co.,  440 
Park  Avi,  So.,   N.Y.    IS. 


(Surplus  from   page  75) 

Once  a  surplus  item  of  equipment  is  ac- 
quired, categories  3  and  4  become  the  same. 
The  objective  is  to,  by  discriminating  buying 
and  careful  salvage,  accumulate  a  comprehen- 
sive stock  of  hardware  and  components-  For 
the  technically  inclined  amateur  who  does  con- 
siderable experimenting  and  construction,  this 
is  indeed  a  lucrative  area.  Projects  always 
start  with  an  inventory  of  the  junk  box  and 
the  more  complete  the  stock,  the  less  the 
cost  will  be. 

If  you  intend  to  obtain  the  maximum  value 
from  your  salvage  components,  you  had  best 
abandon  the  junk  box  concept-  Adequate,  seg- 
regated storage  facilities  are  essential  if  your 
parts  accumulation  is  at  all  extensive.  Small 
parts  storage  bin  units  such  as  the  parts  job- 
bers use  are  ideal  for  the  purpose  although  ex- 
pensive. The  compartmented  drawers  will  pro- 
tect the  parts  from  damage  and  enable  you  to 
find  parts  as  you  need  them.  The  same  con- 
siderations apply  to  hardware  storage- 

If  funds  are  a  problem,  you  might  consider 
fabrication  of  your  own  storage  facilities. 
Glass  baby  food  bottles  are  easy  to  secure  and 
will  hold  a  fair  amount  of  hardware  and  small 
parts.  If  your  shop  is  located  in  the  basement 
or  an  unfinished  room,  shelving  may  be  made 
for  them  from  1"  x  4"  pine  and  installed  be- 
tween the  wall  studs.  Shelves  should  be  spaced 
slightly  farther  apart  than  the  height  of  the 
bottles  and  the  units  fitted  with  Masonite  or 
plywood  backs-  Molding  applied  over  the 
studs  and  the  edges  of  the  shelving  makes  a 
professional  job  of  your  storage  wall  A  wail 
space,  4'  x  6',  will  store  over  600  bottles, 

The  actual  stripping  operation  should  be 
orderly  and  logical,  using  the  scalpel  rather 
than  the  sledge-hammer  technique*  Open  up 
the  cable  lacing  and  clip  the  wiring  leads  a 
few  inches  back  from  the  component  terminals. 
This  will  give  you  a  handle  to  work  with  in  the 
clean  up  operation.  Lead  mounted  components 
should  be  carefully  unsoldered  and  the  leads 
uncrimped  with  long  nose  pliers  or  one  of  the 
available  unsoldering  tools.  As  the  components 
are  freed   of   the  wiring,   dismount  and  lay 
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them  aside-  When  the  job  is  completed,  survey 
the  chassis,  enclosure  and  the  less  likely  of  the 
components.  There  will  be  some  items  that 
could  be  of  no  future  value-  Ruthlessly  dispose 
of  these  immediately. 

During  the  stripping  operation,  be  on  the 
watch  for  subassemblies  that  are  of  possible 
"as  is"  use*  Dismount  these  and  leave  them 
intact.  Store  them  separately  along  with  any 
special  mounting  hardware- 
All  components  should  be  cleaned  up  before 
storing  them.  An  electric  solder  pot  is  ideal 
for  this  purpose-  The  terminals  of  the  parts 
may  be  immersed  in  the  molten  solder  and  the 
leads  worked  loose-  Discard  the  wiring  and 
when  it  is  all  removed,  straighten  the  terminals 
and  the  leads  of  lead  mounted  components.  As 
a  final  step,  dip  the  leads  or  terminals  in  non- 
corrosive  soldering  flux  and  immerse  in  the 
molten  solder*  Flick  the  parts  or  drop  them  on 
the  bench  to  remove  the  excess  solder-  If  the 
solder  pot  is  not  available,  place  a  regular 
soldering  iron  in  a  stand  or  clamp  it  so  that 
the  tip  is  accessible  and  both  hands  are  free- 
It  will  take  a  bit  longer  but  the  results  will 
be  the  same.  The  appearance  of  the  parts  may 
still  leave  something  to  be  desired.  If  so,  a 
thorough  washing  in  alcohol  will  remove  ac- 
cumulated  dirt  and   resin. 

Inspect  the  parts  and  give  them  an  ohmmeter 
check,  discarding  those  that  did  not  survive 
the  ordeal.  Segregate  and  stock  as  you  would 
new  parts*  While  there  is  work  involved*  and 
lots  of  it,  very  substantial  savings  can  be 
made  in  the  salvage  of  surplus  electronic 
equipment- 

The  availability  of  military  surplus  elec- 
tronic equipment  is  a  definite  asset  to  the 
amateur  fraternity.  Judiciously  purchased  and 
intelligently  applied,  it  can  save  the  techni- 
cally inclined  amateur  much  money,  broaden 
his    experience    and    increase    his    technical 

competence- 

?  -  .  W4WKM 

(W2NSD  from  page  4) 

attend  the  dinner  and  be  charged  $19  more, 
"Sorry,  we  don't  have  a  seat  for  you  up  front 
here,  these  are  all  reserved.  See  if  you  can 
find  one  in  the  back  somewhere."  As  you  can 
guess,  his  name  was  not  brought  up  when  con- 
gratulations were  being  modestly  exchanged 
on  the  podium  for  the  success  of  the  conven- 
tion. Ass,  what  therapy  an  editorial  page  is 
for  a  grumbling  editor* 

It  is  nice  as  part  of  the  exhibit  area,  to 
have  a  few  booths  allocated  to  the  special  in- 
terest in  our  hobby-  For  instance  you  might 
have  a  VHF  booth,  with  a  place  for  the  fellows 
to  post  their  QSLs  and  confab.  You  might  also 
have  a  DX  booth,  and  a  sideband  booth-  If  you 
can  arrange  special  badges  or  buttons  for 
these  chaps  they  will  wear  them  prominently- 
Most  areas  have  a  group  of  RTTY'ers  that 

(Turn  to  page  78) 


EXCLUSIVE 


Did  you  know  Bob  Graham  deals  an*y  In  Amateur  Radio 
Equipment f  Did  you  know  he  has  two  stores  handling  only 
equipment  such  as  Collins,  National,  Hailicrafters,  Hammarlund, 
(iuuset,  Johnson.  Central  Electronics,  Clege,  Globe,  etc?  Did 
you  know  he  servicer  all  typos  of  ham  gear  as  well  as  buys, 
traces,  iwaua,  rents,  and  Installs  equipment T  Did  you  know  he 
has  a  large  ie  lection  of  reconditioned  and  fua  ran  teed  used 
gear?  Yon  didn't]  Well  now  you  do. 

GRAHAM   RADIO   INC. 

505  Main  St.,  Reading  Mass.  •  Tel.  944-4000 

1105   No.   Main  St.,   Randolph,   Moss,     •     Tel.   WO  3-5005 


VHF  Colinear  Arrays 


32  AND  64 
ELEMENT 

STACKING 

KITS 
AVAILABLE 


FEATURES 

LIGHT    WEIGHT 
MECHANICALLY   BALANCED 
HIGH    FORWARD    GAIN 
HIGH   FRONT  TO  BACK  RATIO 
LARGE    CAPTURE    AREA 

430    MC.    16   Element  $  9.85 

220   MC.    16   Element  $12.95 

144   MC    16    Element  $16.00 

See    your    distributor   or    write   for 
FREE    CATALOG 


CUSHCRAFT 


621     HAYWARD    ST 
MANCHESTER  N.  H 


Reyco   Multiband   Antenna   Coils 

Traps   for   dipoles   *   .   •   high   strength   *   .   .   moisture 
proof    guaranteed    to    handle    a.    full    KW. 
Model    KW-40    coil*    will,    with    a    108    foot   antenna, 
provide     operation     on     10-15-20-40-80,     $12.50     set. 

For  information  on  other  models  write: 

FRED    L.    REYNOLDS    W2VS,    492    Ravenswood    Ave., 

Rochester    19,    New    York 


WARNING!     GLASS 

has  broken  down  and  brought  you  the  best 
surplus  deals  in  history.  Read  further  and  you 
will  be  in  grave 

DANGER 

of  buying  everything  in  this  ad  whether  you 
want  it  or  not,  simply  because  you  can't  afford 
to  miss  such  a  chance.  You  will  find  yourself, 
canny  reader  that  you  are,  cooking  up  ways  to 
go  into  the  surplus  business  yourself  to  resell 
this  stuff  at  a  profit  to  un-canny  non-readers  of 
73. 

TRANSFORMER  SPECIALS 

2350-0  2350   @   400  MA.    Brand   New! $24.73 

515  0-5T5  @  250  MA,  5V  @  3  A,  2.5  VCT 

12    V    @   3A.   Brand    New!.... »»«..      1-37 

Modulation     Transformer,     COLLINS,     20    Watts.     Re- 
sponse 200-5000  eye.  Primary  6000  ohms,  Sec  6000 

ohms.  New  Condition ••  -  •••••«»•  -73c  each! 

CRYSTAL  BUYS 
1000  KC  Crystal   in  Metal  Sealed  Holder.  .  ,$1.37  each 
200  KC  Crystal  in  Metal-Sealed  Holder,..,    1.73  each 

500  KC  Crystal  in  FT-241   Holder. , 73c  each 

SPECIAL!    100  KC  Crystal,  3-prong   Bokelife 

Holder   .».»..  .. ■ ■ ■• *****. ■»■■*«•**••#«*#« ■ #*  *  J/ 

TUBES 

Bulk  Tube  Specials]  Any  4  Tubes  for  Si! 

6SN7        6SL7        6H6        715A        6V6        6SH7       6AC7 

6Y6        12L8        25L6        3B24 


SUPER  SPECIAL— 7I7A,  Famous  DOORKNOB  Tube, 
used  as  heavy  duty  6SK7.  High  Gain  far  High  Fre- 
quency,   Brand    New 6  for  SI   !    !    ! 


WE  ARE  MOVING  TO  LARGER  QUARTERS  AT  1 62 1 
5.  MAIN,  LOS  ANGELES — across  the  street  from  the  old 
location.  Lu-ge  selection  of  new  material — See  Yoy  There! 
Now  open   Fridays  til  B. 


J.  J.  GLASS  CO. 


1624  S.   MAIN  ST. 

ODD 


area 


LOS  ANGELES   15,  CALIF. 
213         Rl    9-1  f 79 
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Anyone  for  Ham  TV? 

Ham  TV  is  no  longer  a  complicated 
or  expensive  hobby.  It  is  quite  simple  to 
put  a  signal  on  the  air  when  you  know 
what  you  are  doing.  This  book  tells  you 
how.  Used  TV  receivers  are  available 
very  reasonable  these  days  .  -  .  find  out 
how  to  convert  these  old  sets  for  Ham 
TV.  This  book  is  light  on  theory,  pre- 
senting just  enough  so  you'll  have  a 
good  idea  of  what  you  are  doing. 

Here  are  some  of  the  contents  of  this 
book:  Introduction  to  Ham  TV;  Image 
converters;  video  amplifiers;  the  TV  re- 
ceiver; the  station;  flying  spot  scanner; 
the  camera  scanning  unit,  pickup  unit, 
mixer  unit;  monitor  receiver;  slides  for 
the  camera;  video  transmitter;  video 
modulator;  transmitter  test  equipment; 
transmitter  adjustments;  audio;  anten- 
nas: converters;  station  operation  sug- 
gestions* 

This  is  the  first  Ham  TV  Manual  ever 
published-  Order  one  now! 
$3.00  per  copy. 

mqitjc  .  .*.,»»„  i  *.**•.•»*•»'•».#»#  *      wdll ,  *  •  ■  ■■  i  i  i  i  ■ 

A      M 

^^iTy  ri**t*»4#t  **•»■*  K'«  «  ■    ions »  ■  *  .  ,    OTpTO  **•*(« 

Order  for  .*....  copies   of  the    Ham    TV   Manual 

@  $3.00  each. 

ORDER  FROM  M73"   MAGAZINE 

1379    East    15th    Street,    Brooklyn    30,    New    York 


-LOO  K      AT      IT- 

An  illuminated,  transistorized  <4S*f  meter  with 
only  three  leads  for  AVC,  6  or  12V  AC  or  DC, 
and  ground.  Will  operate  with  any  Superhet, 
Transceiver,  Car  Radio,  Portable  or  Battery  Set. 

Complete  Postage  Paid  S  16.95.  Guaranteed. 


GRAHAM   RADIO   INC 


READING, 
MASS. 


ESL  NUVISTOR  PREAMP 


Hi   Gain   20  4H 

Lo  Pouor   Urn  ill 
Lo  \otae  Figure 

.Models  for  2  20  mc, 
144-150  mc,  50-54  mc, 
and  27-30  mc 

Wired  and  tewteil 
$x.O;i   prepaid 

Kit   Form 

95Jirfr    prepnid 


I  -.  s  H  CUi 


All  nuvistor  converters  tailored  for  your  use 
?56.[>:>  with  power  a  apply;  $45,95  without 
ihiwi.T  supply,  prepaid,   Enquiries  invite cl 

Electronic  Specialists  Laboratories 

301  S.   Ayer  St  Harvard,  Illinois 


(W2NSD  from  page  77) 

will  turn  out  in  force  if  recognized. 

Conventions  can  be  a  lot  of  fun  if  properly 
planned.  I've  been  to  many  that  I'll  not  forget, 
some  with  pleasure. 

No  Postcard 

A  call  from  our  postoffice  in  Norwalk  re- 
quested that  we  omit  the  postcard  from  this 
issue  pending  an  investigation  brought  on  by 
"some  publisher"  in  New  York  City  who  had 
questioned  whether  it  was  strictly  according 
to  postal  regulations  or  not.  They  couldn't  en- 
lighten me  as  to  what  the  problem  might  be, 
so  we're  all  in  the  dark  until  further  word 
comes  from  Washington,  A  great  many  maga- 
zines now  use  inquiry  cards  these  days  so  this 
might  have  rather  widespread  repercussions. 
Until  we  hear  further  well  have  to  leave  out 
the  card  •  .  ,  sob! 

Last  Will 

A  small  ad  in  the  New  York  Times  auction 
section  was  the  first  word  that  I  had  of  the 
demise  of  John  Williams  W2BFD.  There  was  a 
small  note  saying  that  there  was  to  be  an  auc- 
tion of  his  equipment  a  few  days  hence- 
All  you  fellows  who  have  been  hearing  so 
much  about  ham  Teletype  should  know  that 
John  had  a  large  hand  in  its  popularity.  He 
started  working  with  it  right  after  the  war 
and  fanned  interest  in  a  handful  of  locals* 
From  there  it  spread  to  several  thousand  who 
are  busy  with  it  today,  I  first  heard  the 
strange  signals  on  the  high  end  of  two  meters 
back  in  1948  when  I  was  Chief  Cameraman 
for  WPIX  (TV)  and  had  my  two  meter  station 
installed  on  the  top  of  the  News  Building  on 
42nd  Street  in  Manhattan.  I  worked  out  mag- 
nificently from  there  with  my  16  element  and 
five  element  beams-  There  is  nothing  like  a  tall 
building  to  give  one's  signal  stature. 

So  there  were  those  tweedle-tweedle  noises. 
I  asked  around  about  it  until  I  ran  into  Bill 
Knott  W2QGH?  who  explained  all.  I  contacted 
John  and  soon  was  frequenting  his  small  radio 
service  store  in  Queens,  After  a  while  I  had 
converted  an  armload  of  cash  into  an  old  Model 
12  printer  and  a  duplicate  of  the  W2BFD 
RTTY  converter,  complete  with  auto-start, 
etc,  I  went  on  to  full  tape  gear,  the  works.  And 
I  had  a  balk  We  were  restricted  to  two  meters 
at  that  time,  plus  eleven.  Cn  the  other  ham 
bands  we  had  to  use  make-break  keying,  which 
was  not  very  efficient.  The  best  I  did  wTas  get 
an  envelope  of  "copy"  from  Bob  Weitbrecht 
W6NRM,  another  important  pioneer  TT  man, 
I  ran  tests  on  80M  make-break  too,  but  never 
worked  very  far  due  to  the  poor  performance 
of  make-break  reception  of  RTTY  through  in- 
terference. 

John  spent  most  of  his  time  in  the  back  of 
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his  radio  store  playing  with  electronic  gadgets. 
He  built  the  most  amazing  things.  He  insulated 
himself  from  the  world  with  an  automatic  tele- 
phone answering  system,  and  few  people  have 
managed  to  get  past  this  for  the  last  few  years. 
He  continued  to  round  up  Teletype  equipment 
whenever  he  could  and  passed  it  along  to  the 
boys.  When  he  died  he  had  a  tremendous  col- 
lection of  stuff.  In  addition  to  his  regular  store 
he  also  had  at  least  three  other  stores  full  of 
RTTY  and  other  gear,  piled  to  the  rafters. 
In  one  store  I  saw  1,500  Teletype  keyboards. 
When  John  died  he  left  no  hint  to  his  surviv- 
ing daughter  as  to  how  to  get  rid  of  this 
hoard.  She  didn't  know  which  way  to  turn- 
She  finally  called  in  an  auctioneer  from  Canal 
Street  in  New  York-  I  drove  over  through  the 
hurricane  to  see  the  auction  and  was  amazed 
to  find  only  a  handful  of  people  there,  mostly 
keeping  out  of  the  rain,  while  this  auctioneer 
quickly  rattled  off  one  lot  after  another  to  a 
junk  dealer  (electronic  junk)  who  I  under- 
stand is  in  the  same  building  as  the  auctioneer. 
It  took  a  while  before  I  managed  to  get  in 
some  bids  for  at  every  opportunity  the  auc- 
tioneer would  award  a  lot  to  his  friend,  I  was 
appaled  to  watch  hundreds  of  dollars  worth  of 
equipment  being  sold  for  $3  and  $5-  I  started 
bidding  in  earnest.  They  still  got  a  lot  of  bids 
past  me  by  fast  maneuvering,  but  I  ended  up 
with  a  few  pieces   that   I   was  glad  to   have 

saved- 

All  in  all  I  think  I  watched  about  $100,000 
worth  of  electronic  gear  get  sold  for  about 
$1,500.  Those  keyboards  went  for  $75  total!  I 
gritted  my  teeth  because  I  don't  have  any 
place  to  put   1,500  keyboards. 

The  moral?  Sit  down  fellows  and  make  up 
a  list  of  what  you  have,  about  what  it  is 
worth  and  put  down  some  suggestions  for  your 
heirs  to  use  when  they  are  faced  with  liquidat- 
ing your  empire. 

U.5*5»R* 

One  of  our  readers,  Lee  Gunther  W6THN/1, 
who  is  also  publisher  of  the  International  Ham 
Hop  Newsletter,  paid  for  a  subscription  to  73 
for  UB5UG*  A  recent  letter  from  Yuri 
thanked  him  very  much  for  the  gift  and  ex- 
plained that  the  magazine  is  thoroughly  read 
and  enjoyed  by  just  about  every  ham  in  Kiev, 
with  photocopies  being  sent  to  other  cities. 
Unfortunately  they  are  unable  to  subscribe 
since  they  cannot  send  out  money,  IRC  cou- 
pons, or  even  postage  stamps. 

Perhaps  you  know  some  hams  in  Russia  that 
would  like  to  get  73-  It  costs  us  a  little  over 
two  dollars  per  year  in  postage  to  send  copies 
out  of  the  States-  As  a  gesture  toward  inter- 
national  friendship  we'll  send  two  subscrip- 
tions to  Russian  hams  for  you  for  the  price 
of  one.  You  send  $4-00  and  the  name,  call  and 
QTH  for  two  Russian  hams-  This  is  a  tempo- 
rary offer  and  will  be  voided  if  you  start 
russia'ing  us  toward  bankruptcy  or  if  I  get  a 
sudden  flash  of  business  aceumen. 
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I-I30A  Sional   Generator,  7.95 

I-95B  Fiifd  Strength  Meter,  7  95 

100-156  Mc.   -. 

KY65/ARA-26  Automatic   Keyer  J  OC 

ob   corivLTU'd    in    Oct.    "73"    ...........  *■  ■     •* 

Send  Money  Order  or  Check  with  Order 
Write   for   Bulletin   No.  39   LOADS   OF   BARGAtNSt 

R   W    ELECTRONICS 

2430  S,  Michigan  Avenue  •  ,  t®?RXr  7? 

Phone;  CAlumet  5-1281  Chicago  16,  Illinois 


CUBICAL  QUADS 

TRI-BAND    BEAMS  WITHOUT  THE    USUAL 
COMPROMISES.   10-15-20M, 

The  best  ad  for  a  quad  is  arty  user,  for  they 
have  just  about  everything  you  could  ask  for  in 
a  good  hot  DX'ing  antenna-  The  large  capture 
area  brings  in  weak  signals.  The  low  SWR 
[under  2:1  on  all  bands)  loads  the  transmitter 
easily.  The  25  db  F/B  ratio  cuts  down  on  QRK4, 
just  as  the  8  db  forward  gain  (on  all  bands) 
peaks  the  desired  signal,  Feeds  easily  with  a 
single  52  ohm  coax  line.  No  multiple  feeds,  no 
relays,  no  losses.  Coils  are  used  In  the  reflectors 
so  you  have  no  stubborn  stubs  to  tune.  It  is 
small  enough  to  rotate  anywhere  being  17  feet 
wide  and  8  feet  deep  and  having  a  turning 
radius  of  10  feet.  The  light  weight  [27  pounds) 
doesn't  require  as  much  rotator  investment 
either.  We  have  two  models  availabfe:  A  bam- 
boo spreader  model  with  aluminum  boom  and 
end  spiders  is  only  $59.95  complete  with  every- 
thing you  need  to  assemble  the  beam.  Will 
handle  a  KW  easily,  Our  newest  model  using 
special  fiberglass  rods  (which  should  last  for- 
ever) is  $99.95  for  those  that  like  to  go  really 
first  class,  Separate  parts  are  available  too  .  •  . 
write  for  list.  Write  for  more  info  or  order 
directly  from  this  ad.  Mention   73   Magazine. 

SKYLAIVE  PRODUCTS 

406   Bonn  Aire  Ave.,  Temple  Terrace,  Fla. 
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The  Gonset 


Communicator  IV 


IN  these  parts  the  Gonset  Communicator  is 
known  as  a  "Gooney  Box/'  This  is  said  as 
affectionately  as  the  famous  "Gooney  Bird'1 
C-47  of  World  War  II  fame.  Reliable  and 
trustworthy,  regardless  of  the  operator. 

In  fact  operating  ease  is  one  of  the  oustand- 
ing  characteristics  of  the  Communicator  IV, 
yet  with  a  technical  perfection  usually  ascribed 
to  fine  custom  made  VHF  equipment  Amateur 
radio,  whatever  the  mode  of  transmission, 
passed  through  the  stages  of  breadboard  con- 
struction, six  foot  racks  with  glowing  "jugs," 
the  table  top  set  of  matched  cabinets,  and  now 
is  concentrating  upon  portable  integrated 
equipment  which  can  match  the  performance 
known  previously  only  to  fixed  station  op- 
eration. 

Portable  equipment  has  been  with  us  longer 
than  most  people  appreciate.  The  writer  had 
the  dubious  pleasure  of  field  operating  the 
heavy  wood  cased  single  VT-1  tube,  battery 
powered,  portable  at  Ft.  Monmouth  when  it 
was  a  military  operational  radio.  For  a  long 
time  we  have  come  to  accept  many  limitations 
in  portable  gear,  attributing  peak  performance 
to  the  weight  and  bulk  of  fixed  station  equip- 
ment, I  am  happy  to  report  that  the  Com- 
municator IV  packs  in  its  21.8  lbs  all  of  the 
refinements  of  fixed  station  performance  on 
2  meters ,  and  is  a  proponent  of  the  modern 
trend  where  you  can  use  it  at  home  or  take  it 
with  you, 

Although  the  Communicator  IV  functions  as 
a  transceiver  in  convenience  and  operating 
ease,  it  is  essentially  a  separate  transmitter 
and  receiver  in  the  small  cabinet.  The  only 
part  common  to  transmit  and  receive  is  the 
audio  system*  Although  it  is  a  20  watt  trans- 


mitter, it  seems  to  have  more  "punch,"  which 
can  be  attributed  to  the  fact  that  there  is  10 
watts  of  audio  modulation  provided,  with  high 
level  speech  clipping  instead  of  the  commonly 
used  screen  modulation  system.  This  means  a 
peak  power  of  80  watts  rather  than  a  possible 
20  using  the  rf  system  limits.  The  receiver 
sensitivity  of  better  than  one  microvolt  and  a 
triple  conversion  super  heterodyne  winds  up 
with  very  credible  performance  indeed,  better 
than  many  fixed  stations  can  boast.  When  you 
add  to  these  characteristics  an  ae  and  de 
mobile  power  supply  as  an  integral  part  within 
the  cabinet  dimensions  of  5"  high,  12%"  wide 
and  11"  deep,  you  begin  to  appreciate  the 
compactness  of  the  system. 

No  external  gadgets,  plugs,  relays,  meters, 
inter-connecting  cables,  etc.,  are  necessary  for 
functional  operation.  You  merely  plug  in  the 
appropriate  power  cord  for  110  v.  ac,  or  12 
v,  dc,  the  antenna,  then  load  and  talk.  The 
slide  rule  dial  is  illuminated,  and  is  driven  by 
a  dual  ratio  planteary  drive  knob.  The  illumi- 
nated self  contained  meter  reads  either  rf  out- 
put, facilitating  antenna  loading,  or  in  "S" 
units  for  relative  receive  strength  readings- 
There  are  no  transmitter  intermediate  stage 
tuning  controls,  and  the  six  crystal  sockets 
in  the  rear  provide  ample  frequency  selection 
for  average  operation.  Incidentally,  the  spot- 
ting switch  which  shows  your  transmit  fre- 
quency on  the  receiver  dial  and  "S"  meter, 
serves  as  a  good  indication  of  crystal  activity 
in  case  you  are  in  doubt  as  to  the  merit  of 
your  surplus  crystals. 

Although  there  is  no  means  of  receiving 
sideband  or  cw,  it  is  said  a  bfo  conversion 
kit  may  be  offered  as  an  optional  accessory 
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NOVICES  and  TECHNICIANS 

You  Gonna  Be  One  Forever?  Would  You  Spend  $5.50  To  Shake  It? 

Drop  us  a  card  to  learn  who  the  nearest  Distributor  is  (most  of  them  are  slow  in  getting  in  line  —  we 
can  help  you  find  the  ones  who  are  well  stocked).   Then   beg!   borrow   or  steal   a   tape  recorder,  if  you 

are  without  one,  and  get  the  coveted  General  ticket.  Like  —  Get  with  it  —  man. 

TAPEDCODE.  Advanced  tape  contains  approximately  2  hours  of  practice  material  9  to  18  WPM.  7"  dia. 
1200'  magnetic  tape  @  3^  IPS,  dual  track.  Tape  alone  worth  half  the  cost  of  $5.50.  Novice  tape  also 
available  —  I  hour  basic  instruction  and  I  hour  practice  material  4  to  8  WPM*  This  one  may  be  neces- 
sary for  the  ones  who  have  been  on  phone,  $6,50, 

These   tope    courses   hove  the   approval   of    Electronics    Illustrated    (July    1958)    and    ARRL 

— —   More    Distributor    Inquiries    Solicited    ■— 

WRITE  TODAY  -  NOW!  -  TAPEDCODE  -  P.O.  Box  3J-S,  Langhorne,  Pa. 


later.  However,  the  writer  was  able  to  obtain 
a  beat  by  turning  on  the  spotting  switch 
using  appropriate  crystals  to  receive  both  ssb 
and  cw,  This  is  a  crude  method,  of  course,  and 
a  matter  of  accident  so  far  as  available  fre- 
quencies are  concerned,  but  perhaps  the  new 
Model  3357  matching  VFO  may  be  used  for 
this  purpose  in  the  interim,  pending  the  bfo 
conversion,  for  those  who  desire  it. 

Transmitter  RF  Section 

The  rf  stages  use  three  12BY7's,  one  of 
which  normally  functions  as  a  crystal  oseil- 
lator-tripler,  where  8  me  crystals  or  a  VFO 
of  that  frequency  is  connected  to  one  of  the 
crystal  sockets.  However,  6  mc  crystals  or 
VFO  with  a  6  mc  output,  or  a  VFO  with  a 
24  mc  output  may  also  be  used.  The  output 
of  this  stage  is  at  24  mc.  This  is  tripled  to 
72  mc  in  the  following  stage,  then  doubled 
in  the  third  to  144  mc,  permitting  the  6360 
dual  triode  to  operate  "straight  through"  as 
a  final  amplifier  with  its  20  watts  input  for 
high  efficiency  operation.  All  of  the  coils  are 
peaked  at  a  point  within  the  band  where  the 
output  of  each  stage  is  equal  at  each  band 
edge.  In  this  manner,  there  is  sufficient  drive 
for  the  final  amplifier  over  the  entire  band 
without  the  necessity  for  panel  tuning  or 
trimming,  with  the  exception  of  the  final.  Con- 
ventional final  plate  condenser  tuning  is  used 
in  conjunction  with  a  link-series  condenser 
combination  which  results  in  less  interaction 
between  the  two  controls  than  a  pi  network. 
This  method  permits  a  more  rapid  frequency 
change  yet  maintaining  some  loading  while 
tuning*  Only  the  final  tuning  and  loading  con- 
trol, in  conjunction  with  the  rf  output  meter, 
is  used  when  changing  frequency  once  another 
crystal  or  VFO  setting  is  made.  For  most 
frequency  changes,  this  is  a  minor  trimming. 

An  rf  wattmeter  in  series  with  the  antenna 
indicates  the  Communicator  meter  as  being 
sufficiently  accurate  and  responsive  in  order  to 
obtain  maximum  output.  Although  the  output 
is  50  to  75  ohms  impedance,  it  was  possible 
to  load  an  unmatched  antenna.  However,  it  is 
recommended  that  the  antenna  impedance  be 
determined  since  the  meter  understandably  re- 
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sponds  only  to  rf  voltage.  A  mismatch  of 
higher  rf  voltage  could  be  misleading  if  it 
were  to  be  construed  to  indicate  a  greater 
output. 

Audio  Section 

(hi  one  transmission  I  rambled  through  a 
long  dissertation,  only  to  have  one  of  the 
fellows  who  watched  me  on  a  'scope  tell  me  to 
turn  up  the  gain,  since  I  appeared  to  be  under- 
modulated.  This  caused  a  search  for  a  gain 
control,  since  none  appears  on  the  front  panel. 
The  old  Communicators  had  one  in  the  rear. 
After  a  fruitless  search ,  the  schematic  dia- 
gram was  spread  out, 

Tlit*  boys  were  really  impressed,  as  was  I, 
to  find  none  in  the  circuit.  In  my  customary 
SSB  operation,  wandering  from  the  mike 
merely  means  a  not  very  noticeable  lesser  out- 
put. Here  I  had  failed  to  take  into  account 
a  basic  design  feature.  The  gain  level  and 
Astatic  331-18  ceramic  microphone  design  has 
been  set  for  mobile  and  field  use  where  close 
talking  is  essential  to  the  reduction  of  back* 
ground  noise.  Close  talking  brought  the  modu- 
lation level  back  to  100%. 

The  pentode  section  of  a  7059  is  used  as  a 
speech  amplifier,  with  its  triode  section  as  a 
phase  inverter  feeding  a  pair  of  6BQ5's  in 
push  pull.  This  provides  10  watts  of  Class  ABi 
audio  to  plate  modulate  the  6360.  The  7059 
and  6BQ5  tubes  serve  a  dual  function  as  both 
receiver  audio  and  transmitter  speech  and 
modulator.  The  microphone  employs  a  push-to- 
talk  switch  which  I  personally  prefer  to  VOX. 
It  operates  an  internal  relay  which  changes 
the  antenna  from  transmit  to  receive,  B  plus 


from    receiver   to    modulator,   disconnects   the 
speaker  and  keys  the  transmitter. 

Receiver  Section 

There  are  a  number  of  outstanding  features 
in  this  receiver,  to  the  degree  that  it  is  dif- 
ficult to  pinpoint  that  which  is  the  most  out- 
standing feature.  Certainly  the  fact  that  the 
receiver  handles  like  a  first  class  communica- 
tions set  does  on  the  lower  frequencies,  yet 
operates  within  the  2  meter  band  with  such 
performance,  does  indicate  something  out  of 
the  ordinary.  When  this  is  coupled  with  a 
simplified  control  system,  as  it  has  to  be  for 
the  non-technical  users  of  Civil  Defense  and 
the  Civil  Air  Patrol,  yet  retains  the  features 
desired  by  critical  amateur  radio  users  and  is 
compared  with  meticulously  custom  designed 
VHF  gear,  that  is  something! 

The  receiver  is  a  triple  super  heterodyne, 
thus  giving  excellent  selectivity  and  freedom 
from  annoying  images.  The  antenna  feeds  a 
6ER5  frame  grid  rf  amplifier  designed  for 
low-noise.  Stability  is  achieved  through  use  of 
a  6J6  oscillator  using  an  overtone  crystal, 
operating  at  64.5  me  and  multiplying  to  129 
mc  for  injection  into  the  first  mixer,  another 
frame  grid  6ER5.  The  second  oscillator,  a  6C4, 
is  tunable  over  the  frequency  range  of  12.7  mc 
to  16.7  me,  and  combines  with  the  first  if  fre- 
quency of  15  to  19  mc  in  the  second  mixer,  a 
6AV6,  resulting  in  a  fixed  frequency  output 
of  2-3  mc. 

The  2.3  mc  second  if  is  coupled  through  a 
double-tuned  bandpass  transformer  to  the 
third  mixer,  a  6BE6>  where  it  is  heterodyned 
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Specifications 

Size:  5"  x   l2>/2"  x  11"  deep 

Weight:  21.8  lbs. 

Power:  At   1 1  7  v.  AC 

Receive  87.5  watts 
Transmit    I  (0  watts 

At  12.6  v.  DC 

Receive    7.2    amps 
Transmit    ]0.3    amps 

Tubes:  18  plus  2  power  transistors  and  5  silicon 
diodes,  including  dual  and  triple  pur- 
pose tubes. 

Transmitter:  6  or  8  mc  *tals;  6,  8,  or  24  mc  VFO 

20  watts  input,  high  level  modu- 
lation RF  Output  Meter 

Receiver:    Triple     conversion     super-heterodyne 

Squelch;    noise   limiter    "S"    meter 
Sensitivity,    1,0    uv   for    10   db   S   + 

N/N  ratio 
Noise  figure,  3  to  5  db 
Selectivity,  from  BW  6  db  at  8.5  kc 

to  60  db  at  47  kc 
Tunes  143,7  mc  to  148.3  mc   (CAP  & 

MARS) 

Price:  Mode!  3341  Transmitter-Receiver  $369,50 
Universal   Mounting    Kit  Model 

Telescoping  Antenna   Model 

3 1  5?  $     1  95 

Carrying    Bag   (Blue) .  , . $   1 2,00 


against  a  2755  tc  oscillator  to  produce  the  455 
kc  third  if  signal.  Two  stages  of  if  amplifica- 
tion, using  6BA6*s,  are  employed  at  455  kc. 
Six  tuned  circuits  produce  the  desired 
selectivity. 

A  vacuum  diode  (%  of  the  6AV6),  is  used 
as  the  detector,  This  same  tube  is  used  as  a 
delayed  AVC  rectifier,  furnishing  delayed 
AVC  to  the  rf  amplifier.  One-half  of  a  6AL5 
is  used  as  a  highly  effective  automatic  noise 
limiter,  switched  in  or  out  by  a  front  panel 
control.  The  other  half  of  the  6AL5  is  used 
for  squelch  operation  to  permit  muting  of  the 
background  noise  in  the  absence  of  a  signal. 
The  first  audio  amplifier  is  the  triode  section 
of  the  6AV6,  This  audio  is  then  fed  into  the 
7059  which  is  employed  as  a  speech  amplifier 
when  transmitting,  thence  to  the  6BQ5's.  An 
audio  jack  is  provided  on  the  rear  apron 
for  an  external  speaker  or  headphones. 

The  squelch  range  of  0.1  uv  to  50  uv  intro- 
duced the  writer  to  an  innovation  for  tuning  in 
local  stations.  There  is  a  fair  amount  of  back- 
ground noise  at  the  site  at  which  the  equip- 
ment was  put  through  its  paces.  A  relief  from 
noise  in  the  hours  of  listening  throughout  the 
band  was  provided  by  setting  the  squelch  to 
just  override  the  fairly  uniform  background 
noise,  then  the  fast  tuning  knob  of  the  re- 
ceiver could  be  rapidly  rotated  for  band  scan- 
ning with   stations   "popping  in"  out  of  the 


TEST  EQUIPMENT 

VMM    MKTHR— LM..  Navy  type  of  B.C.   221  villi  Mod.   and 
Oris.     Calif,     book     anrl     metal     carrying     case,     bra  ml     new-J 

$1:25.00    rahie.    our    price.** ....... ,$75.00 

IRKQ.   METE Jl— same   as    Ihe  above   IjiiL    used,    good   enmlition. 

Util    carry  ins    case ....... • .  * $49.00 

KltEQ,     MET  FIR?—  fame-    as    tlie    above    —    S-l'J.OO    unit    —    l»Jrt 

]***     I  alib.     ht**k  .  .  , , , . .  ■  ■  $24.00 

IWVKR  SUPPLY     II"    V.  AC.  for  LM   Fren.  Meter $15.00 

FREQ.      MET K It— U.i        221,     used,     good     eon-mion,      i  aiib. 

FREQ.    METKU— TS-173/UK.    HI    Freq $125,00 

SCOPE— Dumont    224— $49,00,    20&— $59.00,    208B $69.00 

SO  OPis— Br  owning   Labs. .    O sella  synch  rflaariie . $95.00 

SiiirE— ROA    3"— $i>4,00t    5"    RCA    Or    I  Tenth $29,00 

KAY — Megii-flwuup   $65,110;   Marka- sweep -model    Ylilio $95.00 

AUDIO    OSr    -Hewlett-Packard    200    Kit. $69.00 

Sir",.    GEN.— II m« lei t -Packard    flft8 $275,00 

TU;i;  CHECKER— Precise  model  ill  or  nr» $69,00 

Tl  BE    CH  ECK  Kit— B-K    500—169.00  :   Precision    10-  15 .  .$59.00 

HIGH   SPEED  decade  sealer,  H-P  520    V,   new,.. 

sit;     i  IEN* — 11  Jdtok    010,    universal    T.  V 

Sir,     UEN—  niekofc   1SSX    AM  FM,    like  new 

n.R.    *"«0   A.    Impedance   Bridge —  _....„.,...*-..... 

1350    A.    Bridge   OseHnlor 

TOO    A — Wide    range   BFO. .................... 

P522   Sle.    Gen,    250-1UU0    mc 

Navy   LI1-, "5    Siff,    Gen 
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$250.00 

.$69.00 

.569.00 

.1125.00 

. $250.00 
$195,00 
$175.00 

,  ,  $75.00 


■      1      *      m 
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SIO.    GEN.~ Measurements     #75.    50-400    mc • $J5(h00 

Shi,     (!KN. — Measurements     #80.. .$175.00 

,$20.00 
.  S20.00 
,$35.00 
.$29.00 
.  $49.00 
.$45.00 


....*.*. 


T  1   C— model    M82  mtiUi   Free].   Gen. 

I.   &   N— H67-45    Voltage  divider 

SIG.    GEN. — Precision   E-200 

IVEMETER    &    OSC— OAP.    1&0-230    mc.. 

TUBE    GHECKEH— \\>>ton    Navy    OCL     - - 

PULSE   GEN. — Measurements    79   B. ...,..*.♦........ . 


TRANSMITTERS  & 
RECEIVERS 

These   units  are  in   good  working   condition. 


Heath  DX-100  .... 
Eico    720 

Jolinson  Viking  1 1 . 
Heath  DX-40  ..... 
Elco  730   mod.   DR.. 

Globe  Scout  6S0 

FLQ.  110  with  Clock 
B  I H  B  with  Q  Mult. 
Hflmmarlund  SPOOO 

r^A.    /.iy      .  ......•>.  .. 

•  ^    i-  '       li       ..■.....*■ 


.,$159.00 

. ,  69.00 
..  145.00 
.,  59,00 
..  45.00 
..  75.00 
..  175.00 
m  .  65.00 
„  350.00 
..     05.00 

.  *       O  ■>,)■■  o  w 

. .     49.00 


Globe    Cblef    Belux...   $59.00 
Johnson    Viking    I,...     95-00 
Eieo  723,  Globe  Ch.  90     59-00 
Sonar   SRT-120    ......     79.00 

Johnson   matehhox   275W,    ne^v 


.*!- 


*  ■#  »  * 


SX  111 

S-40    A 

nno  with  Pow.  aun- 

S-30    A    .«. 

RBM— 2-20  mc,  HOT, 
B.C.    312 


..... 


175, no 
49,00 
65.00 
95.00 
49.00 
45.00 


MISCELLANEOUS 


,+,.... 


row  i :r    SUPPLIES— LAMBDA— #32,    <L    106... 

TKLETYPE    <  (»\ VERTKR— CV-57/LTHK     

frWI    rOMM.    BKr  EIVER— 450    roc,    BCA    «  111- 1  A. 

PRECISE    AM-40,    40    Wutl    ArnpUfier.  , 

T  C  B    Xmiiter.  Receiver  and   Power  Supply..-. 
G.   K.   0  Tube  25   Wott  AruplMlcr    ........ 

T  B  S  Xmiller.   100  WP   00-80   MC.   fi   Mix     

G.    U.   Varine 5  Amp.   $12.00:   10   amp. 

APR-1,   APB-4.    Kl»n  Beoelv«rfl.   with  3   T.V.s 

U  V  Keeeiver,  MN-26  or  BC  *S3 

1»   F  Receiver,   with   loop   DDAE-1    -- 
Arc-3,   Xm liter,   Receiver  &   Pow.    Sup.    < 


,-...■ 


..... 


$45.00 
65.00 
40.00 
55.00 
75.00 
2&.00 
35,00 
16-00 
95.00 
20.00 
30.00 
49.00 


We  are  distributors  for  —  Ameco,  Alliance, 
Cu  she  raft,  De  Wald -United  Scientific  Labs. 
Elmaa  Finco,  G.  A.  M.P  Hy-Parr  Mosle>%  P  &  H» 
Osborne,  PolytronicsP   etc. 

r 

Prices  are  based  on  fair  relative  values,  some 
items  are  new,  some  are  used. 

Avoid   delay — enclose  sufficient   nostage — excess 
will  be  returned.    F.O.B.  Hempstead. 

25%  with  CO. 13.  Orders. 


ALGERADIO 
ELECTRONICS  CO. 

37  GREENWICH  STREET,  HEMPSTEAD,  N.  Y 

Phone:  IV  9-0808 
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silence  as  they  were  tuned  in. 

One  of  my  first  QSO's  was  with  two  stations 
who  were  complaining  about  QRM.  This  was 
news  to  me,  because  I  could  not  hear  any 
QRM  on  the  frequency  due  to  the  receiver 
selectivity.  As  received  from  the  factory,  the 
receiver  bandpass  is  broader  than  the  maxi- 
mum selectivity  than  can  be  achieved.  This  is 
because  of  OCDM  requirements,  when  used 
for  Civil  Defense.  It  is  6  db  at  10,3  kc,  20  db 
at  15*5  kc,  and  60  db  at  47  kc*  For  most 
amateur  areas,  this  is  plenty  good  and  facili- 
tates easy  tuning.  If  you  are  faced  with  a 
QRM  situation,  three  2  mmfd  QC  type  coup- 
ling capacitors  on  the  455  kc  if  transformers 
can  be  removed  with  a  pair  of  diagonal  cut- 
ters. No  readjustment  of  the  if  transformers 
is  necessary,  and  the  selectivity  curve  will 
start  at  8-5  kc  instead  of  10.3  kc. 

Power  Supply 

I  wish  all  the  rest  of  my  gear  in  the  ham- 
shack  had  supplies  like  it.  It  is  a  universal 
supply,  using  a  single  power  transformer  for 
110  v*  ac,  or  12  v,  dc.  The  changeover  is  made 
by  plugging  in  the  appropriate  power  cord  so 
that  switching  is  automatically  done.  The 
filter  and  four  silicon  diodes,  1N1763  types, 
are  arranged  in  a  bridge  for  both  modes  of 
operation.  One  transformer  winding  is  for 
110  v.  ac.  The  primary  and  feedback  windings 
utilized  by  the  12  v.  dc  source  employ  two 
2N1554  transistors. 

Accessories 

This  is  usually  an  important  part  of  the 
game  when  it  concerns  any  major  piece  of 
.quipment.  The  Communicator  IV  is  remark- 
ably free  from  the  need  for  accessories  for  any 
normal  operation.  You  can  operate  it  on  a 
desert  island  if  you  have  110  volts  of  act  or 
12  volts  of  dc,  a  crystal,  and  a  19  inch  piece 
of  wire  to  insert  in  the  rf  plug  in  the  rear. 
You  could  do  better  with  a  good  antenna,  of 
course.  In  fact  there  is  no  limit  as  to  how 
good  the  antenna  could  be.  A  minimum  start- 
ing point  should  be  at  least  a  5  element  Yagi. 
Do  the  best  you  can,  and  it  will  do  justice 
to  the  equipment. 

The  shape  of  the  cabinet  lends  itself  to  con- 
venient mobile  operation.  The  Mounting  Kit 
Model  3365  is  inexpensive  and  is  designed  for 
the  job.  There  are  times  when  a  telescoping 
set  mounted  antenna  for  portable  use  would  be 
invaluable.  The  Model  3152  Telescoping  An- 
tenna is  used  for  both  the  2  meter  Communi- 
cator IV  and  the  Communicator  IV-220,  the 
latter  being  a  220  mc  job. 

The  carrying  bag,  Model  3363,  was  designed 
primarily  for  Civil  Air  Patrol  or  Civil  Defense 
use.  It  is  a  darn  good  item  for  amateur  port* 
able  use  also,  and  much  more  reasonable  in 
price  than  a  fitted  case.  The  Communicator  IV 
tested  has  a  permanently  fastened  microphone, 


a 


nd  these  are  available  at  distributors.  There 
has  been  a  demand  for  a  detachable  micro- 
phone and  jack,  rather  than  the  permanently 
fastened  system,  which  is  to  be  produced*  For 
these  sets,  the  Turner  Model  350  microphone, 
Gonset  part  number  113-021  has  been  recom- 
mended, although  your  old  favorite  may  do 
the  trick  for  you. 

The  equipment  has  been  put  through  all  its 
paces  with  many  hours  of  continuous  opera- 
tion. This  report  has  been  as  objective  as  pos- 
sible with  an  attempt  to  reduce  to  the  mini- 
mum the  reviewer's  own  personal  preferences. 
It  is  hoped  the  manufacturer  will  smooth  out 
the  irregular  rim  on  the  rear  dust  cover.  This 
resulted  in  a  slight  wrist  cut  when  unpacking 
and  could  conceivably  happen  again  in  han- 
dling. A  BFO  for  CW  and  SSB  reception 
would  bring  forth  many  voters.  So  would  CW 
keying.  These  things  are  relatively  minor,  and 
can  be  set  up  by  the  user  as  well  as  the 
manufacturer. 

The  specifications  are  pretty  severe  for  gear 
of  this  type,  frequency  and  price  range.  The 
quality  control,  sometimes  a  greater  factor 
than  design  engineering  in  the  end,  ap- 
peared to  be  very  good  as  is  the  design.  It  is 
difficult  to  produce  production  equipment  for 
the  higher  frequencies  where  there  are  so  many 
advanced  amateur  specialists  and  yet  meet 
their  approval.  However,  few  will  quarrel  with 
these  specifications,  purpose  and  overall  qual- 
ity of  the  equipment. 

For  the  non  specialist,  and  one  who  has  had 
most  of  his  operating  experience  on  the  lower 
frequencies,  he  will  be  agreeably  surprised 
with  the  dependable  and  familiar  communica- 
tions receiver  type  of  operation,  as  here  is  no 
haywire-  There  is  a  freedom  from  the  head- 
ache producing  QRM  of  the  lower  frequencies 
and  an  opportunity  to  meet  people  who  are 
closer  to  you-  Many  on  VHF  also  operate  on 
the  lower  frequency  bands  and  have  common 
interests.  VHF  is  still  on  the  fringe  of  ama- 
teur frontiers,  and  the  Communicator  IV  is  a 
better  tool. 


RF  Output  Indicator 


John  Wilson 


THE  question  of  how  much  power  a  trans- 
mitter  is  putting  out  is  one  that  often 
arises.  There  are  a  number  of  devices  on  the 
market  which  measure  rf  output,  but  most  of 
them  are  pretty  expensive.  The  device  ex- 
plained in  this  article  will  measure  rf  output  in 
watts  and  should  cost  less  than  10  dollars  to 
construct  ,  .  .  or  almost  nothing  if  you  have 
a  light  meter. 

This  unit  operates  by  measuring  the  amount 
of  light  given  off  by  a  dummy  load  consisting 
of  five  20  watt  light  bulbs.  The  unit  is  designed 
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LIGHT  SULBS 


I  METER 


END 


SIDE 


BULBS 


CO- AX 

CONNECTOR 


to  measure  rf  output  in  the  0-1000  watt  range. 

This  unit  can  be  housed  in  any  wooden  or 
steel  box  of  suitable  dimensions.  The  original 
unit  was  housed  in  an  8"  x  10"  x  6"  wooden 
box.  The  inside  of  the  box  should  be  painted 
black  to  cut  down  reflection. 

The  bulbs  are  placed  in  a  pentagon  configu- 
ration so  that  each  bulb  will  concentrate  the 
same  amount  of  light  on  the  meter. 

Once  the  bulbs  have  been  mounted,  the  cali- 
bration of  the  unit  is  simple.  Temporarily  con- 
nect the  bulbs  to  a  115  volt  source.  Mount  the 
lightmeter  at  a  distance  from  the  bulbs  that 
gives  full  scale  deflection.  Place  masking  tape 
on  the  light  meter  scale  and  mark  the  position 
of  the  deflected  needle  100  watts.  Remove  one 
20  watt  bulb  and  mark  the  new  meter  position 
80  watts.  Remove  another  20  watt  bulb  and 
label  the  new  needle  position  60  watts,  Con- 
tinue calibrations  to  the  last  light  bulb. 

Now  connect  the  light  bulbs  to  a  connetcor 
suitable  for  the  transmitter  in  question*  With 
the  transmitter  tuned,  the  light  meter  should 
read  the  approximate  power  output  in  watts. 


LIGHT 


LIGHT 
METER 


TAPE 


Give  Your  Shack 
That  Professional 
Look 

Realty  dresses  up  the  shack.  Wall  or  table  mount  Steel 
case  in  block  or  grey,  bright  red  fetters  on  white  back- 
ground. W/z"  x  ZVl"  x  3".  Avaifable  in  other  (an* 
gouges,  with  your  call  letters,  or  what  do  you  want  it  to 
say?  .  ,  ,  a  dollar  extra,  AC/DC  o-12-120v  (specify). 
Can  shine  out  back  window  of  your  car  at  night, 
mount  on  your  rig,  outside  shack  door,  or  where  have 
you. 


$$.95 


at  your  distributor 


Dimtribtttort    write: 

STELLAR  ELECTRONICS,  Box  82.  Garland,  Tex. 


Gonset  —  Barker  &  Williamson  -  Triplet! 
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D 

X 
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— Eico— Shure 

DEAL   WITH  DALE — 

THE   MAX  WITH  THE  SMILE 

DALE'S  Electronic  Supply  Co. 

1125  East  Michigan  Street 

Michigan  City,  Ind. 

TR  2-5119 

NORTHERN  INDIANA'S  FASTEST  GROWING 

HAM  HOUSE 


s 

o 

•< 

I 

X 
I 

o 

D 


I 

Q 


Q  Dole  E.  Petty  W9N2J   18Q5448  (Guards  CH  7) 

I     Aflen  E.  Jones  K9DZE  .  Pat  Petty   (The  Boss) 

<  Raytheon— Mark  Mobile  2. 

— Mallory  —  Globe  —  Drake  —  Dow  Key 


"SUPER" 
GLAS-LINE 


NO N  METALLIC  GU¥  LINE  -  PERFECT  FLEXIBLE 

INSULATOR  -  REVOLUTIONIZES    MAM    BADIO 

t  TV  ANTENNA   STSUMS 


il 


A  non-inductive,  non  conducting,  rton- absorbing  guy  line 
for  antenna  systems  requiring  minimum  Ins*.  Provides  1000 
pounds  tens  Ho  strength-,  more  than  sufficient  for  even  large 
beam  i  retaliations,  Eliminates  unwanted  radiation  losses  to 
metallic  wires.  Completely  isolates  the  antenna  system.  Will 
not  rot,  shrink,  stretch,  or  sng.    In   100'  suool  or  COO'  reel. 

$OE    Plus  S  1.00        GO0/      ejt    fl?e    Plus  $2.00 
for  postage    ^ e ELS      34  for  P0*1*** 


100/ 
SPOOL 


6 


&  handling    B"L' 

THE    GLAS-LINE   CO. 

2751  Nostrand  Ave.,  Dept.  6,  Brooklyn  ID,  N.  Y 


&  handling 


CL  2-9851 


EXPERIMENTERS   •  AMATEURS    •  HOBBYISTS  Save  real  money  on  radio  parts.  Write  today 

for  big  free  catalog  of  government  surplus  electronic  materials,  many  items  priced  at  SOX  below  list.  All  are 


new  unless  otherwise  indicated.  Here's  a  sample: 


JOE  PALMER 

ELECTRONICS 


$14.95 


FOB  SACRAWENTO 


SEND  FOR  CATA10G  TODAY 

P.O.  BOX  6188  CCC 

SACRAMENTO,  CALIFORNIA 


RANGE  CALIBRATOR  0SCJLL0  SCOPE 

■ 

T5-126-A  'scope  unit.  Tkt*  it  sfirsf  rot*  two  inch  bosjc  'scope  *ni! 
employing  eighi  tube*  plui  two  rectifiers  end  CRT.  Here  is  what 
yott  hart.  All  focus,  gain  end  intensity  conrroti  arc  n«e_  5c*  tooth 
Sweep  can  be  triggered  internally  or  internally.  Sweep  oVolion  is 
4,000  or  20,000  yarrfi,  1000  to  H00  cycle*  per  second.  Built  in 
wide  poss  video  amplifier  with  low  voltoge  attenuator  and  gain  con* 
trol  is  a  reaiuft  Pulse  may  be  fed  directly  to  the  vertical  plait 
through  the  use  of  a  three  position  high  voltage  ellenuotot,  Mar  Lit 
pips  ore  set  for  400  yard  interrefi  Self- con  lot  ned  pwli*  genet  of  or 
operates  at  950- 14 $Q  pulses  per  second  Po-e*  required  n  ITS  volt, 
400  Cycle  AC  and  believe  it  or  no  I  there  is  raum  m  this  equipment 
lor  a  60  cycle  supply.  All  brand  new  with  all  lesl  and  connecting 
tables,  here  it  a  beher  than  $  500  value  hit  peanuts  In  neat  fa  lack 
wrinkle  portable  carrying  cose  measuring  9"  by  9-1/2"  by  14", 
there'  i  nothing  01  in  the  appearance  pf  ihii,  Shipping  weigh  I  6$ 
pounds,    (L*?2) 
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WALKIE-TALKIE  RADIOPHONES 


For  6  &  10  Meters 
from 


2498 


Send  for  free  literature 
on  the  Springfield  semi- 
kits  and  Vanguard 
factory  assembled  radio* 

phones. 


VANGUARD  ELECTRONICS 

LABORATORIES 

190-48   99th    AVENUE    .    Apt.   H-11    .    HOLL1S   23,   N.   V. 


CLEGG  99'er  $139.95 

Immediate  delivery  from 

stock! 

Special:  99'er  with  crystal  mike  and  Halo 
antenna  for  $142,951  Prepaid  if  you  men- 
tion this  ad.  Complete  stock  of  ham 
equipment  and  parts. 

Send  for  our   litirst  flier. 

TWO-WAY  RADIO  COMMUNICATIONS 
236  Hylcm  Blvd.   •   Staten  Island  5.  N.  Y. 

Glbralter  7-3660  (until    I  I   p.m.) 


i^M 


19  m. 


THE  TOWER 
THAT  "MEASURES  UP" 


Here  is  the  tower  that  will  be  the 
choice  of  ''Hams  In  the  know".  E-Z 
Way  has  mode  a  giant  step  forward  in 
tower  construction,  incorporating  our 
tried  and ,  proven  design  with  high 
tensile  steel  (55,000  PS1)* 
The  result  * . .  a  low  cost,  light  weight, 
super  strength  tower  . . .  designed  to 
please  the  most  di scrim i not ing  Hams! 


Self-supporting  to  34  ft. 
Famous  E-Z  Way  Rotor  Head, 

Light  weight  10  ft*  section  weighs 
only  29  lbs* 

Climb  able  taeJ4#r  on  three  sides, 
Heavy    hot   dipped    galvanized 
X*typ«   and    horizontal    bracing 

AM.NET. 


er  HP  models  available.  See  your  nearest 
dealer  or  write  for  free  liteature! 


E-Z  WAY  TOWERS.  Inc. 


P.O.  BOX  5767 


TAMPA  5,  FLORIDA 
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SPECIAL!  TRANSISTORS  *    DIODESJM 
Factory  Tested  A   Guaranteed! 
FULL    LENGTH    LEADS 
•2NI23  PHP  45«\  12  far  S3,  100/137 
2N292  NPN  45*,  12  for  55,   I00/S37 
"JN203  KPN  45*.   12  for  15,  100/137 

2N223  t'NP  gn* 100 /IBS 

2X537   PPCP  ft.00   6/SI0 

2N538  PNI1  $1.00 6/$  10 

3X599  VSV  $3*541  .... 3/tlO 

$10  «r  Wore,  This   Item  Postpaid   U,  S.  A. 


SELENIUM  F.W.  BRIDGE  RECTIFIERS 

DC       I8VAC     3GVAC     72VAC      I30VAC 

AMP     I4VDC     2BVDC    54VDC     I00VDC 


5  'A 

11,00 

11.90 

$3.85 

15.00 

?    ■ 

1,30 

2.00 

4.90 

&.I5 

O     2 

2.15 

3.00 

6,25 

11.10 

h     3 
S     6 

J.S0 

4.00 

8.60 

13.45 

4. 15 

8. 00 

18  75 

31.90 

Ui   10 

6.10 

12.15 

20.30 

41.60 

*    12 

7.75 

14,90 

30.95 

43*45 

z  » 

12,11 

24,60 

Write  For 

O  24 

15.00 

20,45 

Rectifier 

XMAS 

Catalog 

TAB 

FOR 

I 

SI 

pect 

ALS 

n  m  & 

SILICON 

TUBE  REPLACEMENTS 

WITH   BUILT   IN   RE  SURGE 

&  SERIES  BALANCING 

PROTECTION 

TYPE  VRMS/PIV  AMPS  PRICE 

TS66  5000  10J00       0.3         $t& 


T5R4 


11*00/28*0         0.5 
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Lmecm  Neville   Charger  Syttemi 

"SILTAB"     Silicon     Rectifier 

Direct    Replacement 

Son- Aging  HertneHcmUy  Sealed 

FOR  8  Of  12VDC  @   100A,  Type  YJ9  $24 

fiTDl  POWER-DIAMOND- 
TRANSISTORS 
Factory  Tasted 
••■MFGRD  in  U.S.A. 
Replaces  Medium  A 
KlWattigeTyp*i 
2N155,  2N158.  2N234, 
2N2!58.  2N30T.  2N554 

General  to  3GP  59^  @,  20  for  $10 

<$10ormore  tbli  Item  we  pay  P.P./U.S,A.) 


XMAS    SPECULI 

Power    CONVERTER 

12VDC    to    500VDC 
up  to  200MA 

100   Wattt;   Top  m 
250VDC 

DB500  $33 


I2VDC  to  250V DC   up   to    1 50MA 
Type  Cr225E  $30 


Send  25#  for  Catalog 


"TAB"  Tubes  Factory  Tested,  In*pctdf 
Six  Months  Guaranteed!  No  Rejects!  Boxed/ 

GOVT  &  MFGRS  Surplus!  New  &  Used 

VTtBby&Stll 


OA2 
0A3 
OB2 
OC3 
003 
024 
IA7 
IBS 
JL4 
IR4 


ll4iinti 


**■■  n-4  r  +■*■  - 


M 

.80 

•  t'j- 
.70 
,50 

-70 
.*Jll 
.SO 

5/tl 


.......    T*. 


■aHU  UN  ■  ■* 


1.25 

.45 

.69 

1.08 

1.08 


SBZ? 
6C4 

6C5 
6C6 
GC8 

W*  Trade  ! 
6CB6  ,.„„..     #89 

6GD6 M0 

6GF6  ,,*     „&& 

6CL6  1,10 


■ *r + -~T fc* 


43 
45 

50  Lf 
RK59 

RKG0 

HY69    2.20 

H  Y75    5.00 


.7-5 
*40 

1.39 

1,17 


We  Swap  Tabes/   What  Do/U  Have? 


IR5 

IS4 

IS5 
IT4 
ITS 
IU4 

i  Da 

1X2 

2C3HA 
2C40 

2C43 

2C5I 

2D2I 

2E22 

2E24 

2E25 

2E2B 

2E30 

2E35 

2K25 

2K26 

2K28 

2V3 

2X2 

3A4 

3A5 

3API 

38PI 

3C24 

3023 


•  *4 • 4+ 1  * 


■ari-rr.  w.. 


*.m  .   ...  . 


+t4f»4l» 


V*  *  I  4   ^H 


'IMHOi 


--....  *  , 


**«■*« 


i   i.  ■  ■    i    ■ 


,78 

*$  j 
,05 
...6/SI 
,75 
.OS 
Q 
5+50 


GCB6 

fiCGS 

6CM6 

fiCS6 

6CU6 

GD6 

SE5 

6F4 

6F5 

6F6 


at* 


•  ■.in 


»"«'■■■ 


»'  *» 


•+,. ■,,■■. 


.|,+  <(t+..T 


.S3 

1.12 

.70 

.70 

1.2t* 

,70 

2.49 

.63 

,99 


8.50 

2.00 

.65 

I.T5 

l+?»0 

2.50 

2.7a 

Q 

9.75 


Jffflif  2J^  /or  Catalog! 


4PR60A 
4-I25A 

♦  XI50G 
4X250B 
4*40QA 
4E27A 
25I1TL 
307A     M 
3lfiA    ... 
VRD2 


37.50 

...27.50 

....15-00 

„4K0f> 

.  41.75 

,..39.00 

..,.19.4'* 

.2/*l 

. ....   i>  /  5  I 
......  O  /  i  I 


6F7 
6F8 

6H6 

6J4 

6J5 

6J6 

617 

6J8 

EK6 

6K7 


*MHH.t. 


. _  ...  ....   i 


Vlfffl 14 


■ . . rm m m ■■. 


1.39 

1.72 
.59 

.59 

1.80 
.711 


38BA 

350A   . 

350B 

3718 

SI48    .. 

4I6B 

450TH 

450TL 

460 


34.00 

3fl.fl0 

. 2/tl 


*-*■    .    .    M 


.70 
1.00 

3,50 

We  Buy!, 

3  £29   6:00 

J  UVf  5u 


181  ■*    p. 


•4//  Ti^^tfJ  Stocked  at  Lou  Prices! 

703A  „ 
707B  „ 
7I5C  „ 
71 7A  ... 
723AB  . 

725A 
803 
804 
90S 


3/$! 

■■■■■■■  ■»    *'' 

I.7"» 

.......     u-v  w 

.......16,00 

..,  43.00 
43.00 
JL;ili 


■  m  •  *  ■  ■  ■  ■ 


I  «  4  1  ■  + 


3Q5 
4-B5A    . 
4>!25A 
4 -250 A 
4XI50A 
4X250 
4X500 
5APJ 

5BPI 

5BP4 

5CPI 

5CP7 

5R4 

5T4  . 

5U4 

5V4 

5Y3  _ 

5Z3 


36 
...13.50 
...  27-50 
....34,00 

Q 

... .36,00 

.. .37.00 
2.95 


6Kfi 

6L6 

6SN7 

GT8   .... 

6V6GT 

6X5     .. 

I2AT6 

I2AT7 

I2AU6 

I2AU7 

I2AX7 

I2AY7 

12  84 

I2BA6 

I2BA7 

I2BD6 

I2BE6 

I2BH6 

I2BH7 

I2BY7 


,90 

1.13 

J* 

.90 
.49 
.59 
tS9 
.63 
.69 


79      I  907 

i-»    Urn 


.65 

M 
,5!* 
.50 
.79 

I.  on 


Q 

a  /SI 

.  5.00 

.  3.50 

.  8.85 
.  6.00 


IT'*  Trade! 


1.10 
10/112 


8lt 
81  I A 

AI2 

f.13 
815 
526 


<.■■■■  4>> 


,._-.£■  J   . 


Wanted  Test  Sets  and  Equipment 


Hi  a  *  + 


•  r  ■  ■  -  p  p  a 


a 

7.S5 

4.PJ1 

9.00 

1,00 

.90 

. .'  .* 

.80 

.60 

M 


I2BZ7 

L2H6 

I2J5    . 

I2J7    . 

I2J8 

12K3 

I2SA7 

I2SC7 

I2SF5 

I2SG7 


■  ■■..<■  k 


■t  »  +  p  ■  "Tf 


.00 

.7"i 
.60 
M 
1.35 
.80 
,69 
.8!> 
.61* 
.80 


_ 


828 

H2nB 

83  2  A 

833A 

837 

fltiliA 

954  . 

955  p 
057 
35  8  A 


i    i   m  -    ■■»■"■ 


I5GP22 

GA7  

6A8 

GAB4 

EAC7 

6AG5 

6AG7 

6A  K5 

GALS 

GAQ5 


Send  254  for  Catalog! 


41^¥#P"  ■■ 


,.,-■■ 


00 
1.00 
.00 

.50 

JS 
.65 
.75 
.60 
.50 
.66 


I2SH7 
I2SJ7 
I2SK7 
I2SL7 

I2SN7 
I2SQ7 
I2SR7 
J5E  . 
I5R  .. 
FGJ7 


.;:> 

.75 
.79 
.60 
,60 
.60 
1.10 
,-....4/$l 
Q 


mi 

1614 
1610 

(620 
1625 
1626 
1620 
2050 
5517 
5608 


3.45 
4.41 
3.H0 

tJm    ll  J 

1.75 
.09 


0,00 
,    S-IHt 

...   6.00 

.  36<UU 

...2/Si 

.   2.25 

I0/S1 

3/$1 

...3/51 

....2/11 


„„ 5/11 

2,75 

5/$l 

2.00 

3 /SI 

..5  /SI 

...4/$l 

1-25 

3.05 


*  •  •  ■ 


T^/i  $i$Paid  for  304th,  813,  81 
6AR6      ....  1.0S       1?T8     1,16 


I  A,  81 2  A  Tubes 


6AS7 

340 

BAT6 

2/Sl 

0AU5 

6B8   ,. 

.......     I<4-> 

6BA6 

......        ,*!^ 

r>BE6 

Jh* 

fiBGR 

1  40 

liHHB 

7n 

«j  |  til  V                  K    1      ■ 

GB16 

79 

initi                i     I    — ■ 

24  G 

25  A  6 
25A7 
25C5 
25  L6 
25T 
25Z5 
25Z6 


4  I  #  ft  4*41  I 


■   i  .11  i  r  t 


-    _     .     fa    A    i     I     ■ 


.,.,    .,*....     1 


+    P    ■    ■     »     ■ 


3.50 
1.10 

2jr> 

.81 
,72 

4.00 
.72 
.75 


26A7  ........  3.fi!> 


56  IB 
5651 

5654 
5656 
5663 
5670 
5686 
5GB7 
5691 
5725 


441  4-  ¥  14* 


■  #  ■  4  4-4  I- ft 


4  I- ft  I  ft 4-*  I 


■  1  d  ft  ft* 41  I 


'f<>/>  $$$  Paid  tot  XMT7R  Tabes! 


KBK7    ......     .!»0 

6DL7  ,«*4i..  1.35 

liBN4  .6^ 

6BN0 L08 

6BN7  1  W 

6BQ6  ......   1.10 

6BQ7  90 

t)DA/  mmm     1.1 

6BY5  f^H-H  1.1 
6BZ6  01 


FG27  8.2R 

HV27  .....1930 

2flD7  , M 

FG33  15.00 


EL34 

35A5 

35L6 

35T 

35Z5 

RK39 


M I  ft  4  ■■■ 


J    i   i.  .    I    i    I     ;. 


3.4!> 
,60 
.59 
4.4* 
1.25 
!?.f»9 


5732 
5736 
5749 
5750 
5751 
58(4 
5879 
5694 


■  —  -  -  ■■ 


3.25 

i.3r, 

1.20 
4.25 
1.15 
.90 
1*75 
1.15 
4.70 
1.05 


5. on 

85.00 
1  05 
..  2.75 
..  1.25 
„  1.20 
.  1.50 
S 1 2. 00 


tie  S*i»— Write! 


TERMS:  Win  Order  $3— 25*/. 
with  order  FOB.  New  York. 
Ten  day  luirtntte,  prkt  «f 
mdse.  only.  Our  17th  year. 

Fff'ces  ihown  ore  utbject  to  cnonoe. 

IN  Ml  Liberty  St,   N.  Y.  S,   N.   Y.  #   RE  2-6245 


"TAB" 


"TAB".  SILICON  750MA*  DIODES 

Fiu'tory   Tested    Gtd,  I 
Cup.  or  Batty.  Derate  2o% 


EPOXY 

rms/plv       rms/piv 

17/25  35/50 

I0#  I4# 


EPOXY 

rms/piv      rms/plv 

70/1011        140/200 

24 t  29 t 


rmt/plv 
2JO'300 


rms/pjv 

2S0/40O 

50* 


rms/niv 

350/500 

64« 


rms/plv 

420/600 

74* 


rntt/piv 

490  ^00 

B7# 


rms/plv       rms/fiiv       rms/plv 

560/800      630/900      700/1000 

93*  SI. 10  $r.50 


Low  Priced 
T200    SILICON    DIODES 

raten  2f56rms   w    20fl   Ms   (^   lOO0*1 

M€   each:  3    for   SI ;  7  for  $2:  20  for   S5 

OTD!  OCTAL   SILICON— 5U4G— 

Tube    Replacement  —   1120Rms, 

IfiOO  Piv,  S3.SQ;   3  for  $10 

GTOt    HIP0WER-I5   AMP 

TR  A  NS 1 3TO RS     Fnctory-Tosted 

SIMILAR    DELCO    T036 
2N277     nr    aN4'tl     @     $2.45 
or    2N-M2     @     $3 
or    UNH3     @     $4 
55 


2N27S 
2N178 
2N174 
t  ( S 1 0 


or  n. 


this  Htm  wo  pay  P.P. /it. 


"TAB"— THAT'S  A  BUY* 
BARGAINS 

New  VarliCi/or  e<iul*  0-135V/7.5A  S15.30 
New  TiHaes/oT  eoulv  0-135V/3  Amp  $10.65 
DC'*rETEB  IMtfr  ^00  Ma/2'4"  }3@. 

DC  MTR  lOOMa/2%" -532*  „  M 

RF-MTO  OB/475  ^fa  &  5  Amp  $4#.  2/S7 
DC-METKR  One  Ma/4"  R<1.  15 @.  tf% 
SNOOPERSCOPE  TUBE  S "  JJf  *  l{\\ 
MINI-FAN  «  or  11TAC/*1  rv?  |2«  t/« 
Xmlttllif  Mlra'f  -00«  @  2500V.  5  for  Jf.M 
It15P  rerarnlp/T.OKTAL- 2  for  SI -00 

"THAT'S  A  BUY" 
—  XMAS     SPECIALS  — 


POWER     OIOOES^STUDS    50Piv  35Rrns 
U.S,A.MFGR  FACTORY  TESTED— GTD! 


1.5 
3.0 

a.n 

12 

35 

TO 

210 


Amp    30d 

Amp    50* 

Amp  $1.50 


Amp 
Amp 
Amp 
A  nip 


SI. 45 

$2.30 
$3.00 
$4.50 


&    .,    wm 

^    .     ,     .    -     ■ 


*    * 


.100  fnr  S  27 
100  for  S  45 

100  for  SI 00 
100  fnr  SI25 
I0n  for  S200 


50  Ur  $175 

& SO  for  $220 

*nonii^  20%   for   CapnnUive   &   Bull  cry 
lint i riff S  f«r  BLudn  on  H&at  SinkMj 


NEW   RATTERY  CHARGER   BCR   12V 
FOR   6V    OR    12  VOLT   BATTERIES, 
TRICKLE    &    FULL    CHARGE    UO    U 

10   AWPS 
Bllllt    BC6-12V10,      fipeHfll 

XMAS    SPECIAL 

6    &     UV    Battery    Charger 

ID 


to     I 'A     Amp?.     Cirtuil 


110       IO       17  7        l-uu^s.       w«i*--*  ci,-t 

Broker.    Charge    Indicator,    Special    Pn*t- 

paid  t  s.A. ■■■■*_ 


Two    806A's    and  .F*  LA  ME  NT  ^ 


XFMR    I0    Kv    Insitd 


DIAMOND  BASK  MICA  MTO  KIT.  .$  ^ 
ROUND  BASE  MTCA  JJTO Qf"|t;- 1/S 
DKTXO  VWTl  HEAT  S1XK  SOSa  -;JLJ| 
KIT  TB^TB  NTN  or  PNP-  ^W  »*  ;  B-  »f 
IN34A    DIODES ..-HH  **. !   ^  |pr  S1 


2N155  $K39.     2N1T6     $KB0,    «JTf    *U 

W1TB  $1-75.    2N217    SI.W,    «*«»>■»• 

^N270  1-95-     8N2T4    $1  25-     2N408     |-80P 

2N544  $1-20,    2N5T8    $1.80.    2N579    HM. 

2N581  $1-25.    2N58SI    $2-10^    SNfiiO    $1.60- 
2N671 


$  i . : 

$2. 


-  < 


VARIABLE  AUTOTBANSF0RMER 
SUPERIORS    POWERSTAT   TYPE 
|li5W     0    to     132V     SPECIAL    *1Q 
$G   ca.;   2   for 


...... .  • 


General  Purpose  —  PNP  —  ComiJuter 

G  r  ad  e 
Dm     as     Amplifer— Osclllatai^-HlPl, 

BF,    IF 

Loglr— Scrroamp— Poiv«  Supply 
Pulse  Amplifier  or  Hitfh  Current  Sw 

Veb,  We.   Toti  Approx.   40 Y 
CF  3C  raled  300  ilw.  50    ca. ;  lp  for  U 
CP  IOC  rate  one  watt.  75    ea.  MOTorsb 


NOVEMBER   1961 
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here's  the  big  hit  of  the  1962 

XXLLIED  Catalog  !  It's  the  new  knight-kit 


*  1 


1      ■ 


r  * 


•  * 


4    ♦ 


a  word  from  W9BUD 
about  the  T-60... 

"I'm  convinced  the  new  T-60  is 
the  best  buy  there  is  for  the 
Novice,  or  any  other  Ham  looking  for 
an  efficient,  compact  rig  that  really 
punches  out  a  signal.  Looks  great, 
tune-up  is  a  breeze,  exceptionally 
clean  on  both  phone  and  CW* 
Worked  UA1CE  on  20  CW  the  first 
time  I  tried  it  out!1' 

—  Lorry  BlosteFn,  W9BUD, 
Allied  Ham  Manager 


T-60      60-WATT 

AM-CW 

TRANSMITTER  KIT 


A  SMASHING  $ 

VALUE  AT  ONLY 

No  Money  Down 

•  Covers  fH)  through  6  meters 

•  Tune-up  positron 

•  Pi-network  antenna  output 

•  Speedy  bandswitching 

•  High-efficiency  controlled* 
carrier  modulation 

•  A  pleasure  to  assemble 


Allied 

ELECTRONICS 

far  »viprjjOflB 

196Z 


ALLfWd      «AOtO 


GET  THE  FULL 
T-60  STORY  in  the 
new  1962  Allied 
Catalog  .  If  you 
haven't  your  copy 
of  this  444- page 
catalog,  send  cou- 
pon below  and 
we'll  rush  it to  you. 


ENJOY  EVERY  BUYING  ADVANTAGE  AT  ALLIED 

•  World's  Largest  Stocks  for  Same-Day  Shipment 

•  Ham-to-Ham  Service  You'll  Like  in  Every  Way 

•  No-Money-Down  Credit  Plan— up  to  50%  More  Buying  Power 


For  expert  technical  advice, 

and  for  the  absolute  best 

in  trade-ins,  write  or  phone 

"Trader  Jim'*  Sommervillef 

W9WHF  at  your  service! 


at  your  service  In  our  Chicago  Ham  Shack 

John  Chass,  K9LOK 
Tasker  Dayt  W9QBB 

In  Milwaukee:  Lowell  Warshawsly.  W9NGY 


Joe  Huffman,  W9BHD 
Joe  Gfzzl,  W9HLA 


ALLIED  RADIO 


ALLIED  RADIO,      Dept.  209-L1 
100  N.  Western  Ave.,  Chicago  80,  III 


.enclosed. 


r 
i 

i 

I     D  Ship  me  the  Knight-Kit  T-60  Transmitter  Kit 
I 

I 

|     D  Send  Free  1962  Allied  444-Page  Catalog 

Name 

I 
I 
I 

I    City 


send 

coupon 

today 


FLIA*£  Html 


Address. 


mm  mi  ■■ 


-Zone- 


State. 


'1 
I 
I 
I 
I 
I 
l 
i 
l 
I 
i 
I 
I 
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73  MAGAZINE 


It  pays  to  insist  on 


PR  crystals 

STANDARD  OF  EXCELLENCE  SINCE  1934 

AMATEUR     TYPES 
Fundamental,  PR  Type  Z-2 

Frequency  Ranges  in  Kcs.:  3,500  to  4,000  (80M);  7,000  to  7,425  (40M>; 
8.000   to   8,222    (2M);   8,334  to   9,000    (6M). 

Rugged.  Low  drift,  fundamental  oscillators.  High  activity  and 
power  output.  Stands  up  under  maximum  crystal  currents.  Stable, 
long-lasting;  ±500  cycles S2.95  Net 

(All   Z-2  Crystals   calibrated  with   a    toad   of   32  mmfd.) 

Third  Overtone,  PR  Type  Z-9A 

Hermetically  sealed;  calibrated  24,000  to  24,666  and  23,000  to 
27,0(1(1    Kc„    ±.1    Kc;   .050"    pins $3,95  Net 

6  Meters,  PR  Type  Z-9A 

Fifth  overtone;  for  operating  directly  in  6-meter  hand;  her- 
metically sealed;  calibrated  50  to  54  Ale.    ±15   Kc:   .050"  pins. 

S4.95  Net 


27.005, 

J~.055, 

M05, 

27.155, 

27.205, 


27.035. 
27.085. 
27.13=!. 
27.18=!. 

27.2ii. 
sure    t(  1 


Type  2XP 

Suitable    for 
dimensions  as  Type  Z-2. 

1600  to  12000  Kc,  (Fund.)   ±5  Kc. 
12001  to  25000  Kc.  (3rd  Overtone) 


CITIZENS  BAND  CLASS  "D" 
Type    Z-9R,    Transmitter 

FCC  assigned  frequencies  in  mega- 
cycles:   26.965,   26.975,   26,98^ 

27.015,    27.025, 

27,065,    27.07S. 

27.115,    27.125, 

27.165,    27.1    "\ 

27*215,    27.225, 
calibrated    lo    .00Vr.    (Be 
specify    manufacturer    and    model 
number   of   equipment)   $2,95  Net 

CITIZENS  BAND  CLASS  "D" 
Type  Z-9R,   Receiver 

Specify  l.F*  frequency,  also  wheth- 
er receiver  oscillator  is  above  or 
below  transmitter  frequency,  Cali 
brated  to  ,005%,  (Be  sure  to  specify 
manufacturer  and  model  number 
uf   equipment*) $2.95  Net 

Type  Z-9R,    Radio   Control 

FCC  assigned  frequencies  in  mega- 
cycles: 26.995,  27.045,  27,095T 
27.145,  27.195,  27.255;  calibrated 
it.  A  H '  ■  "■■  .  ( Be  su re  to  specify  ma n u - 
i.icturer  and  model  number  of 
equipment-)  52.95  Net 


COMMERCIAL  TYPES 

Commercial    Crystals    available    from 
TOO  Kc.  to  70  Mc  Prices  on  request. 

Type  Z-1,  MARS  and  CAP 
*  ►fficiaJ  assigned  treqiu  i       s  in 
the  ran»e.  Calibrated  to  .ni»5%. 
1600  to  10000  Kc $3.45  Net 

Type  Z  1,  TV  Marker 

Channels  2  thru  13.    S6.45  Net 
4.5  Mc.  Intercarrier, 


.01 


7t 


.--....,.  .  —  ^ ^    jy ^    iicr 


converters,    experimental,    etc.     Same    holder 

$3.45  Net 

$4.45   Net 


5.0  Mc.  Signal  Generator, 

•01  % -...,* $2.95  Net 

10.7   Mc.  FM,  IF, 

.01%  $2.95   Net 

Type  Z-6A, 

Frequency 

Standard 

To  determine  ban 
edjje.    To   keep 
V  Ft)   and   rcceiv 
properly  calibrated 

100  Kc.       se.S 

Ne 


10  Kc. 


ALL     PR     CRYSTALS     ARE     UNCONDITIONALLY     GUARANTEED. 

ORDER    FROM    YOUR    JOBBER. 


PETERSEN  RADIO  CO.,  Inc.  2800  W.  Broadway 


COUNCIL       BLUFFS,     IOWA 


EXPORT   SALES:   Royal   National    Corporation,   250  W.  57tH   Street*  New  York    I9f  N.  Y.f  U.S.A. 


II 

s 

PERFORMANCE  PACE  SETTER 

OF  THE  YEAR  NATIONALS 
NEW  HAM-BAND  NC-155 

National  is  proud  to  announce  a  new  stand 
ard  of  compari;on  for  ham-band  receivers. 
In  a  price  class  by  itself — the  NC-155. 
With  superb  sensitivity,  stability,  and 
shaped  selectivity,  the  NC-155  has  the 
performance-engineered  features  vitally 
necessary  for  relaxed  ham-band  operaton. 

Double  conversion  on  80  through  6  meters 

Sensitivity  better  than  1  mV  for  10  db  S/N  on 
all  bands,  including  6  meters! 

600  cycle  CW,  3  kc  SSB,  5  kc  AM  true  variable 
IF  selectivity  with  National's  Ferrite  Filter 

Full  SSB.'CW  AGC  and  separate  product  de- 
tector 

Extremly  high  (60:1)  tuning  ratio  with  built-in 
Velvet  Vernier 

High  Zero  temperature  compensation  and 
voltage  regulated  oscillators 

Many  other  features,  including,  of  course,  the 
convenient  Flip  Foot  and  National  Blue  styling 

Suggested  amateur  net    $199.95 
NTS-3B  speaker  19.95 

NATIONAL  RADIO  COMPANY,  INC 

MELROSE  76,  MASS. 

A  WHOLLY  OWNED  SUBSIDIARY  OF  NATIONAL  COMPANY,  INC. 

•slightly  higher  west  of  the  Rockies  and  Outside  the  U.SrA. 
E*pOH;  AD  AURIEMA,  INC.  &*>  Brood  $l.r  N.  Y..  N.  Y.,  U  S.A. 

Canada:  Tftl-TEL  ASSOC,  LTD.,  81  Sheppard  Ave,  W.p  W.Howdalc,  Onf, 


